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required more 
space above oil level because of 3” jin tank height... 


longer bushing shank. need for bushing pockets. 


ALLIS-CHALMERS NEW TANK-WALL BUSH- 
ING eliminates all need for high voltage bushing 
pockets... enables up to 3” reductions in tank height, 
This means even greater compactness . . . easier han- 
dling distribution transformers than ever before! (Re- 
ductions are 7 addition to savings in size and weight 
through use of highly oriented core steel.) 
Installation of the bushing itself is simplified be- 
cause there are fewer parts, and no critical porcelain 
tolerances between bushing and keeper. A cushion-like 
spring on the inner side of the tank wall, between the 
keeper and bushing absorbs any shock or strain during 
handling. Increased wall thickness of the bushing, 


ALLIS-CHALMERS 


saves up to 
eliminates 


shows the simplic- 
ity of the new bushing clamping arrangement, 


A-2704 


together with straighter, shorter shank contour, in- 
creases mechanical strength. 


AVAILABLE ON UNITS UP TO 150 KVA 
The new design is available on transformers from 3 to 
100 kva, single phase, and from 9 to 150 kva, three 
phase, in voltages up to 4800/8320Y. 

For further details on this new bushing, or for 
other facts on Allis-Chalmers quality distribution 
transformers, call your nearby A-C sales representative, 


ALLIS-CHALMERS, 931A SO. 70 ST. 
MILWAUKEE. WIS. 
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This Westinghouse Instrument 


helps set New Fodicion Kecoras 


Savings in machine time up to 75% are common 
among the users of the American Tool Works 
Company’s new hydraulic duplicating lathes! 

A standard feature of these lathes is the 
Westinghouse horsepower instrument. It shows, 
at a glance, the horsepower being consumed by 
the cut. This enables the operator to take full 
advantage of the capabilities of the machine and 
to make maximum cuts without overloading. 
Machines can be easily operated at peak loads, 
without the dangers of overtaxed motors and 
damaged cutting tools. 


Please mention ELECTRICAL ENGINEERING when writing to advertisers 


This is another example of the application of 
Westinghouse instruments to specific problems. 
Westinghouse instruments are engineered and 
built to give you reliable performance in every 
application. The completeness of the line means 
electrical measuring instruments to fill your 
needs exactly in every field of industry. 

Westinghouse instrument specialists are avail- 
able in the field for consultation. Call your near- 
est Westinghouse office or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-40373 
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Power Electronics as an Educational Medium 


Ce. W. PEAS 


FELLOW AIEE 


HE CHOICE of illustra- 
tions to be used in pre- 
senting fundamental theory is 
one of the important problems 
facing a teacher and this 
decision well may determine 
whether his course is stimulat- 
ing or dull. - In engineering 
the topic chosen should stimu- 
late student interest by pre- 
senting a challenging example of the basic principles and 
laws and, in addition, should represent an important field of 
engineering application. The opportunity to draw ex- 


student interest. 


Figure 1. Delta double-Y rectifier circuit 


amples and illustrations from the field of power electronics 
has not been fully exploited by engineering teachers. A 
few typical samples of the material here available will be 
presented to demonstrate the fertility of this area. 

Most elementary texts on a-c circuit theory emphasize 
problems involving sine waves of current and voltage and 
tend to produce students with a sinusoidal bias in their 
point of view. This tendency is exaggerated by the fact 
that harmonic analysis by the Fourier series may appear to a 
student as academic and artificial. An oscillograph and a 
suitable rectifier circuit often will introduce an atmosphere 
of realism and convince the student of the practical impor- 
tance of harmonic analysis. 

The phase and line currents for a delta double-Y rectifier 
as shown in Figure 2 for the rectifier circuit of Figure 1 
present an especially interesting problem in harmonic analy- 
sis. Only the most phlegmatic students are uninterested in 
discovering that no triplen harmonics are present in the 
waves shown in either Figure 2A or 2B and that these two 


In any course presenting basic theory, an 
important problem facing the instructor is the 
choice of illustrations which will stimulate 
In this article, which was pre- 
sented at one of the General Winter Meeting’s 
educational sessions, the author explores the 
field of power electronics as an educational 
medium in the teaching of engineering. 


waves have the same har- 
monic components present in 
the same proportion with 
only a phase reversal of alter- 
nate pairs to account for the 
difference in wave shape. 

The elusive character of ef- 
fective values may be empha- 
sized by the circuit of Figure 
3. The student must do a 
careful job of reasoning here to understand why the effective 
volt-amperes are not equal to the power for a load consisting 
of two pure resistances, R, and R,, one of which is connected 
in series with a rectifying device. 

The diametric rectifier of Figure 4 provides food for 
thought when the student discovers that the effective volt- 
amperes of the transformer a-c or primary winding does not 
equal the volt-amperes of the d-c or secondary winding. 
Since both primary and secondary currents are in phase 
with voltage, the fundamental definitions of power and 
effective values must be reviewed carefully to discover that 
the intermittent character of the secondary current causes 
the apparent contradiction. 

This and other rectifier circuits illustrate clearly that all 
arrangements of equipment are not equally desirable in 
providing power output. A measure of the effective use of 
apparatus may be called ‘“‘apparatus utility”? and will be 
represented by U. Apparatus utility can be defined as maxi- 
mum output P provided by a given apparatus rating Q: 


U=P/Q 


The apparatus utility of a Ward-Leonard drive is some- 


4) i 


Full text of a conference paper, “Power Electronics as an Educational Medium,” pre- 
sented at the conference on education in power electronics held during the AIEE 
Winter General Meeting, New York, N. Y., January 31—February 4, 1949. 


C. H. Willis is professor of electrical engineering, Princeton University, Princeton, N. J. 
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(B) 
Figure 2. Phase and line currents for delta double-Y rectifier 
2/3 1 1 1 1 
A—1= 1( 6+ 5 cos 58+, cos 70 — 1 cos 170+ Eis 130 ers :) 
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B—i=-I1( coso + +—cos 56—=cos7@ —— _ cos 770+ — cos 130... 
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Figure 3. Meter- 
ing a load consist- 
ing of pure resist- 
ance in series with 
a rectifying device 


© : 


thing less than one-third and the apparatus utility of an 
autotransformer is greater than unity. The apparatus 
utility of all rectifier transformers is less than unity, but 
different rectifier circuits vary greatly in this respect and 
they offer an excellent opportunity to emphasize this 
important aspect of power installations. 

The most difficult problems connected with power elec- 
tronics arise in connection with transformer saturation 
caused by unbalanced rectifier operation. A simple in- 
stance of this may be illustrated with the rectifier circuit of 
Figure 5 which represents a half-wave rectifier supplied 
through a one-to-one transformer. Two shunts of equal 
resistance S, and S; are connected as shown so that the volt- 
age across the two shunts (connection to alternating current) 
gives the sum of the primary and secondary currents which 
is the magnetizing current since primary and secondary 
load components of current are equal and oppositely direc- 
ted. An oscillograph across alternating current gives a 
starting transient as shown in Figure 6 when the switch K is 
closed. 

The d-c saturation of the transformer may be explained 
clearly by considering the hysteresis loop in connection with 
the curves of current, voltage, and flux as shown in Figure 6. 

The intermittent load current flowing through Rj, the 
resistance of the supply circuit, results in an unsymmetrical 
voltage as shown by the full line curve in Figure 6B which is 
impressed on the transformer. The flux in the transformer 
which is assumed to be a symmetrical sine wave before the 
switch & is closed is represented by the curve 6C. The 


(A) 


(B) 


<-e ty ee 


Figure 4. Diametric rectifier circuit and currents 


A-c winding volt-amperes=E,I,; d-c winding volt-amperes = Ae 2Eil 1 
A—Circuit diagram C—D-c winding current rectifier K 
B—A-¢ winding current D—D-c winding current rectifier H 
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flux, which is the time integral of the voltage curve 6B from 
Faraday’s law: 


1 
rtinsy feat 


must be reduced, each cycle by an amount greater than it 
increases because the positive area of the voltage wave is 
less than its negative area as shown in Figure 6B. This re- 
sults in a gradual drift of the flux, cycle by cycle, in the nega- 
tive direction as shown in Figure 6C. Asa consequence of 
this increasing negative flux the magnetizing current re- 
quired to produce the negative flux increases rapidly be- 
cause of saturation as shown in Figure 6D. This dissym- 
metry in the magnetizing current is opposite to the dissym- 
metry in the load current, and when these two dissym- 
metries are equal the primary voltage impressed on the 


Figure 5. Circuit for ob- 
serving transformer satura- 
tion 


Re 


transformer has equal positive and negative areas and the 
cause of flux drift has been removed. A representation of 
this cyclic flux drift by a hysteresis loop is shown in Figure 
OE. 

Referring to the diametric rectifier of Figure 3, it is evi- 
dent that opening the circuit to one of the two rectifying 
devices H or K does not reduce the primary current because 
the magnetizing current increases to compensate for the 
component of load current removed. In fact, the magnet- 
izing current which has an average dissymmetry to com- 
pensate for the load current is more sharply peaked than 
the load current and therefore opening one rectifier in 
Figure 3 results in a considerable increase in the effective 
value of the primary current and may result in overheating 
the transformer at half output as a half-wave rectifier. 

An interesting example of the effect of saturation on trans- 
former operation is given in the circuit of Figure 7 which 
represents a transformer T supplying a half-wave rectifier 
as shown. The resistance of the supply circuit and trans- 
former primary is represented by R,. The resistance R, 
and the rectifier K are added to reduce transformer satura- 
tion. The transformer may be assumed to have a magnetiz- 
ing current J, when the secondary circuit is open. The 
reader is presented the interesting problem of finding the 
value of R, in terms of R,, R,, and the transformer ratio 
which will prevent transformer saturation and therefore re- 
sult in a minimum primary current. The rectifiers may be 
idealized by assuming that they conduct freely in one direc- 
tion and are perfect insulators in the other. It will be 
found convenient to analyze the problem in terms of average 
or instantaneous current values. 

The few problems here presented are representative of 
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Figure 6. Saturation of transformer because of unbalanced load 
current in rectifier 


A—Load current 
B—Transformer voltage 


C—Flux 
D—Magnetizing current 
E—Hysteresis loop 


those met in rectifier applications. The importance of this 
field may be illustrated by the fact that during the war 
about ten per cent of the kilowatt-hours generated by 
central stations passed through rectifiers before being 
utilized. This represents a load of considerable magnitude 


R, Im 


R2 


Figure 7. Compensating rectifier and resistor to reduce trans- 
former saturation 


and requires a number of engineers for both manufacturing 
and operation. The number of men with engineering 
training is inadequate and many college graduates have not 
been introduced to polyphase rectifier circuits. 

There is a strong feeling among those connected with 
the rectifier industry that the engineering schools should 
place more emphasis on polyphase rectifiers and the asso- 
ciated circuits. 

The material available would easily justify a full term 
course. This solution may be difficult in view of the already 
crowded curricula. A more readily attainable solution is to 
introduce rectifier circuit problems into a-c circuit analysis 
and to devote a part of the course on a-c machinery to poly- 
phase rectifiers and the associated circuits. Certainly some 
emphasis of this material is needed in electrical engineer- 
ing curricula. 


An Electric Bridge De-icer 


Electric current, flowing in cables buried below the 
surface of the concrete roadway, will keep Brooklyn Bridge 
free of snow and ice in future winters, if New York authori- 
ties adopt the proposal of Robin Beach, head of Robin 
Beach Engineers Associated, Brooklyn, N. Y. The 
renovation of the famed Manhattan—Brooklyn artery, so 
that it will accommodate six lanes of traffic, now is being 
planned. According to Mr. Beach, electric heat can 
remove snow and ice from the bridge as fast as it appears 
on the road surface. Therefore, he suggests that the 
installation of heating cable be a part of the program. 

It is reported that the bridge’s traffic lanes will be 
surfaced with steel-grid-reinforced concrete. Concrete, 
of course, is a relatively poor conductor of heat, but the 
steel surface grid would provide an efficient metallic 
conducting network for distributing the heat right at the 
roadway surface, where it is desired. 

Lead-covered insulated resistance wire would be the 
heating cable used. It has been utilized successfully in 
the past for the purpose of clearing eaves and leaders of 
buildings, sidewalks, and other surfaces of ice and snow. 

This heating cable would be embedded in the concrete 
roadway, and would be connected to operate on 220 or 
440 volts. The higher voltage is thought to be more 
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economical, however. The heating elements of the cable 
can carry as high a load as 25 amperes. 

Power cables for energizing the resistance wire could 
be run along the sides of the bridge, from which connection 
would be made to the heating cable through appropriate 
weatherproof outlets. Protective fuse cut-outs similar to 
those found in conventional home or industrial circuits 
would be a part of the equipment. 

The continuous warming of concrete surface with heating 
cable would require the application of electric power of 
the order of 20 to 40 watts per square foot of roadway. 
Using the maximum value of 40 watts per square foot, 
the six 10-foot traffic lanes for the 6,000-foot length of the 
bridge plus the terminal approaches would necessitate a 
power expenditure of 16,000 kw. Assuming an electric 
rate of one cent per kilowatt-hour, the cost of heating the 
entire bridge, including traffic lanes and approaches, 
would amount to roughly $160 per hour. When the 
temperature is a little below the freezing point, 20 watts 
per square foot might be adequate, thus halving the cost. 

In operation, the use of the electric heating would be 
required for a few days per year. The instantaneous 
removal of the snow as it falls would require only a fraction 
of the expense now incurred with manual labor. 
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Postwar Planning for High-Voltage 


Transmission in Northern California 


Weeks 


JOHNSON 


MEMBER ATEE 


HE ROLE 

power 
making possible present-day 
far-flung power systems is so 
well known that it requires no 
It is to be noted, 
however, that the design of 
the transmission system is to 
a large degree a distinct 
and separate part of system 
planning. When new power sources are considered, both 
steam and hydroelectric, and at various locations, it is the 
transmission planning which places all upon a common 
denominator in relation to the load to be supplied. 

By properly designed transmission the amount of spinning 
reserves necessary is held to a minimum; the quality and 
continuity of service is improved, and new generation is 
given an efficient outlet. 

The postwar construction program of the Pacific Gas 
and Electric Company includes nearly 1,300,000 kw of new 
steam and hydroelectric generating capacity. 


of electric 
transmission in 


restatement. 


Very ex- 
tensive additions to the transmission system are required 
to convey energy from these new plants to point of use. 
Approximately 1,400 miles of 230-kv circuit have been 
planned for construction in the period 1946 through 1951, 
as well as substantial amounts of lower voltage lines. 
Existing substations are being enlarged; 
being built. 


new ones are 
New engineering problems of reactive supply 
and control, of greatly increased circuit-breaker inter- 
rupting duties, and of high-speed relaying present them- 
selves. 

At a time of such extensive transmission system additions, 
it is appropriate to examine the program, the planning 
procedures, and the problems to be solved. The purpose 
of this article is to review the background of this present 
development, to discuss the planning for the current 
expansion program, to examine engineering features of the 
transmission system, and to suggest the direction of future 
trends. 


PACIFIC GAS AND ELECTRIC COMPANY SYSTEM-— 


The Pacific Gas and Electric Company is the major 
producer and distributor of electric power in northern and 
central California. The service area comprises a territory 


Full text of paper 49-200, “Postwar Planning for High-Voltage Transmission in 
Northern California,’’? recommended by the AIEE Committee on Power Transmission 
and Distribution and approved by the AIEE Technical Program Committee for pres- 
entation at the AIEE Pacific General Meeting, San Francisco, Calif., August 23-26, 
1949. Not scheduled for publication in AIEE Transactions. 


W. R. Johnson is in the Division of Hydroelectric and Transmission Engineering of the 
Pacific Gas and Electric Company, San Francisco, Calif. 
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Topography and climate have proved large 
factors in the planning of generation and trans- 
mission facilities for the Pacific Gas and Electric 
Company. Steam and hydroelectric generating 
capacity is being increased 1,300,000 kw; 
1,400 miles of new 230-kv transmission lines 
are to be added to provide improved service 
to a 90,000-square-mile area. 
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of 90,000 square miles, ap- 
proximately 500 miles long by 
200 miles wide. The unusual 
topographic and_ climatic 
features of this region are 
to be noted because of their 
effect upon the location and 
character of electric load, the 
location of hydroelectric gen- 
erating sources, and the design 
of the area’s transmission system. 

The heart of this region is the great valley of the Sacra- 
mento and San Joaquin Rivers—18,000 square miles of 
rich agricultural land. This valley is surrounded almost 
entirely by mountains, with the only drainage of its tre- 
mendous watershed through the Golden Gate into the 
Pacific Ocean. The Coast mountain ranges are high 
enough to screen the inland valley from the heavy storms 
sweeping in from the Pacific Ocean, tempering the valley’s 
climate but, at the same time, depriving it of adequate 
rainfall to support the intensive agricultural economy for 
which the soil is so well suited. These same storms, 
however, pass on to beat upon the higher slopes of the 
Sierra Nevada, depositing their store of moisture in the 
form of heavy snows and rainfall. From the run-off of 
this precipitation numerous streams are fed, descending 
the gradual western slopes of the Sierra, producing many 
favorable hydroelectric sites, and feeding the irrigation 
ditches and underground waters which make possible the 
highly developed farming activity in the valley. 

All of the rainfall of the region comes during the period 
from November through the middle of May. During the 
remainder of the year scarcely a drop of rain falls, except 
on the higher mountain levels and along the northern 
coastal section. A further peculiarity of climate, of great 
importance to the transmission-system designer, is the low 
incidence of thunderstorms, ranging from about ten storm 
days per year in the Sierra foothills down to one along the 
coast. 

The population of the Pacific Gas and Electric Company 
service area increased gradually during the decade 1930 
to 1940, but during the war years and especially since 1945, 
the influx of new population has been rapid. By 1950 it 
is estimated there will be five million inhabitants in the 
area, engaging in mining, lumbering, fishing, farming, 
manufacturing, and commercial activities. 

The effects of industrialization, highly electrified farming, 
and unusual climatic conditions combine to produce two 
periods of annual peak electric load of approximately 
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equal magnitude. The winter peak occurs in the evening 
as a result of lighting and industrial load, while the summer 
peak occurs in the late morning hours and is caused 
principally by the heavy irrigation pumping load in the 
Sacramento, and especially the San Joaquin, valleys. 

In 1948 the summer peak load for the area was 2,128,900 
kw, as compared to 2,121,000 kw for the December peak. 
Had it not been for daylight saving time, the winter peak 
would have been substantially higher. , 

The growth of electric load to some extent has paralleled 
population growth. Before the war the rate of load 
increase was approximately six per cent, but during the 
war period growth was accelerated. While it was com- 
monly anticipated that a return to prewar trends would 
occur following the cessation of hostilities, this assumption 
proved to be wrong. Although there was some slackening 
in rate of growth in 1945 and 1946, 
the peaks for 1947 and 1948 repre- 
sented increases of 13 and 7.5 per 
cent over their respective preceding 
years. 

To meet the exceptional load 
growth requirements, since the war 
approximately 1,300,000 kw of ad- 
ditional generating capacity is being 
added to the Pacific Gas and Electric 
Company system, while during the ( 
same period it is expected that the 


been constructed or are planned for construction in the 
postwar period 1946 through 1951. The main bulk power 
transmission is at 230 kv, with strong ties at 165 and 115 
kv. The subtransmission network of 60 and 69.5 kv is 
not shown. 


DEVELOPMENT OF THE HIGH-VOLTAGE TRANSMISSION 
SYSTEM 


The beginning of electric power supply facilities in 
northern California dates from the construction of a small 
steam-electric station in San Francisco in 1879, and from 
the first hydroelectric plant at Folsom in 1895.! Power 
from Folsom was transmitted at 11 kv some 22 miles to 
By 
1899 the Colgate hydroelectric plant also had been con- 
structed; it was interconnected at Sacramento by a 40-kv 


Sacramento, connecting to a small steam plant there. 
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Figure 1. Principal power generation 
and transmission facilities in northern 
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Figure 2. Schematic diagram of Pacific Gas and Electric Company 
230-kv transmission and interconnection with Shasta power- 
house, 1946 


line 76 miles long. In 1901 this plant was enlarged, and 
a 60-kv line was extended to Oakland, a distance of 142 
miles. 

Other developments—greater capacity, higher trans- 
mission voltages—followed in swift succession, culminating 
in construction of the Pit-Vaca 220-kv line in 1921. (Opera- 
tion at 220 kv began in 1923.)?_ In these early days a num- 
ber of power companies, predecessors of the present Pacific 
Gas and Electric Company, entered the field, and a great 
variety of transmission voltages were employed. There 
still are to be found on the system distinct levels of 17, 22, 
35, 60,669,5, 1009 1159105; and 230> kv With "such: an 
array of voltages it is fortunate, and a tribute to the sound 
planning of that time, that 220 kv was introduced at an 
early stage in the development of the high-voltage trans- 
mission system. A voltage of 220 kv (or 230 kv as it is 
referred to hereafter) is well suited to the distances and 
large blocks of power that must be carried from the moun- 
tain powerhouses to the load centers in the San Francisco 
Bay region and the San Joaquin Valley. 

While the 230-kv transmission voltage was being proved 
by the final test of time, lower transmission voltages were 
used effectively, and continue to be used under conditions 
suited to their capacities and costs. A second step of 
230-kv transmission was taken in 1931 when power from 
the Mokelumne River development was brought to Newark 
substation, at the south end of San Francisco Bay, by a 
106.5 mile double-circuit line.* Also at this time a 230-kv 
line was built from Oroville southward along the Sierra 
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foothills to a termination at Herndon substation just north 
of Fresno. Only part of this line initially was operated at 
the design voltage. 

Other extensions of the 230-kv system took place in the 
period 1944-45 when the Pit River number 5 project came 
into operation with 146,000-kw capacity, and when the 
Federal Government completed installation of the first 
two units at Shasta Dam with 150,000-kw nameplate 
rating. Two short taps connected the Pit River number 5 
plant to the existing lines. The government constructed 
a single-circuit wood-pole line looping into Shasta sub- 
station and extending on to Oroville. Here a connection 
was made to the existing Pacific Gas and Electric Company 
line, of 230-kv construction but previously operated at 
165 kv. No other lines were constructed from the power 
producing area; a new 230-kv line was provided between 
the Vaca and Newark terminal stations, utilizing new con- 
struction and an existing line. 

Because of the heavy loading of these various circuits a 
radial scheme of operation was employed, in which the 
generation was in effect synchronized at the load. This 
operating arrangement, a wartime conservation measure, 
made it possible to transmit successfully the output of these 
plants with a very minimum of new line construction. 

Since interruption of any of these radial circuits resulted 
in the loss of a substantial block of generation, one of the 
first objectives of the postwar construction program was to 
provide additional transmission capacity from this northern 
hydroelectric area. 

The status of the 230-kv transmission system at the end 
of the war period is shown schematically in Figure 2. 
Also, in Figure 1 the solid lines indicate the transmission 
system just prior to commencement of the postwar con- 
struction program. 


TRANSMISSION PLANNING PROCEDURES 


General Approach. In planning transmission system 
additions, the problem may be viewed in the light of three 
controlling factors: 


1, The existing transmission system. 


2. The location, character, and amount of existing generation, 
planned additions, and possible future additions. 


3. The existing loads to be supplied; their location, shape of annual 
load curve, and estimated future trends. 


The amount of power to be transmitted between various 
areas of the system is determined by study of the loads and 
resources of each area. The power supply of the Pacific 
system, a mixture of steam and hydroelectric, varies ac- 
cording to the pattern of precipitation and stream flow. 
Consequently, dry, average, and wet years require investi- 
gation; in addition seasonal variations must be considered 
carefully. Not infrequently the determining transmission 
requirements will occur during the light-load period in the 
spring of the year when maximum hydroelectric power is 
available and steam generation is at a minimum. In the 
summer large amounts of energy must be routed to the 
San Joaquin Valley; in winter this load is greatly reduced, 
and energy from the same generating sources must be 
transmitted to the San Francisco Bay region. 
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A comparison of the interarea transmission requirements 
with the existing transmission capacities between these 
same areas indicates additional requirements. A tentative 
program of new lines and substations then may be formu- 
lated. Based upon experience on the Pacific system, 
these objectives are given consideration at this stage: 


1, Extend the high-voltage lines as close to major load centers as 
practicable. 


2. Supply main substations by lines over separate routes. 


3. Attempt to avoid greatly increasing circuit-breaker interrupting 
duties on existing stations. 


4. Provide adequate electric ties between parts of the system to 
insure stable operation following transient disturbances. 


5. Obtain the desired results by simple step-by-step additions and 
alterations to the existing facilities, and yet provide a complete and 
workable system after each step. 


The most promising transmission schemes are set up on 
the a-c network calculator and are checked, investigated, 
and usually revised. A great deal of specific information 
is obtained from the network calculator study: trans- 
former bank sizes and tap range requirements; stability 
limits; circuit-breaker interrupting duties; reactive supply 
and control requirements; and maximum circuit loadings. 


Specific Design Features. When a definite plan has been 
developed, it is broken down into its various components 
of lines and substations for detail engineering design. 
Whereas the foregoing procedures might apply to any 
system, the detail design usually is based upon experience 
and conditions that are frequently peculiar to the area. 

For example, the main bulk power transmission on the 
Pacific system is almost exclusively by double-circuit 230-kv 
steel-tower lines. The cost of a double-circuit tower 
line with one circuit strung is only slightly greater than 
for a single-circuit line; with both circuits strung the 
double-circuit line costs less than 75 per cent as much as 
two single-circuit lines. Double-circuit construction is 
inexpensive and has proved very satisfactory, because the 
absence of snow and ice loading over most of the territory 
permits the use of relatively light towers with vertical circuit 
configuration, and the low isoceraunic level has con- 
tributed to a high degree of reliability of the twin circuits. 

The double-circuit tower design lends itself readily to 
effective use of overhead ground wires, but these generally 
were not used on the earlier construction. More recently, 
where a new line is built parallel to an existing line or is 
a major system tie, ground wires have been installed. 
They also are employed for a short distance on outgoing 
lines from hydroelectric plants in the mountainous areas, 
where lightning incidence is higher. 

The addition of many miles of high-voltage circuit 
imposes a problem of reactive supply and control in 
handling the line charging current during periods of light 
load. For the approximately 1,400 miles of 230-kv circuit 
constructed or planned for the period 1946-51, it is esti- 
mated the total charging current will be 350 megavars. 
Based upon past experience, synchronous condensers 
aggregating 225 megavars lagging capacity will be required 
to control satisfactorily the voltage when the transmission 
is lightly loaded. The remaining charging current will 
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be absorbed in system load and line losses, or by generation 
operating at slightly leading power factor. 

When the lines are heavily loaded, a substantial amount 
of leading reactive supply is required to supply the net 
reactive loss in the transmission and to correct the load 
power factor to unity or slightly leading. Part of the line 
reactive loss is supplied from generation; the remainder, 
by synchronous condensers or steam plants at the receiving 
ends of the lines. Past experience has indicated that 
sufficient leading capacity to correct the load power factor 
from 90 to 100 per cent is adequate. 

The usual hydrogen-cooled synchronous condenser has 
a lagging capacity of 34.7 per cent of the leading capacity 
at 15 pounds hydrogen pressure. This proportion of lag 
to lead has not proved entirely in line with the reactive 
requirements outlined. In order to increase the capacity 
in the lagging range, machines equipped with modern 
excitation systems are operated into the reversed field 
region, approaching the steady-state pull-out point. A 
gain of 15 to 20 per cent in the lagging capacity seems 
feasible by this means. 

Other special means of handling line charging current 
and controlling reactive flow include regulating trans- 
formers at some of the major 230/115-kv interconnections, 
motor-driven synchronous condensers for testing lines, 
and two installations of shunt reactors. 

All synchronous condensers on the high-voltage trans- 
mission system are connected to the tertiary windings of 
230/115-kv autotransformers, an arrangement successfully 
used for more than 25 years. Autotransformers are used 
exclusively for the 230/115-kv transformation because of 
lower cost, better efficiency, and inherently lower reactance. 
This latter feature, once a distinct advantage, is no longer 
of as great significance. recent installations 
emphasis sometimes has been upon higher reactance, 
because short-circuit interrupting duties on the 115-kv 
system were exceeding available circuit-breaker inter- 
ruption capabilities. 

In the early stages the 230-kv system was not sufficiently 
extensive to provide a complete transmission network. 
Interconnecting 115-kv lines were very necessary to system 
operation. As the 230-kv system has grown, these 115-kv 
ties, being less vital, may be normally opened. By this 
means interrupting duties for 115-kv switchgear are held 
to 3.5 megavolt-amperes. At the same time the maximum 
possible short circuits on the 230-kv system are increasing. 
For the Contra Costa steam plant, now under construction, 
it is planned to use 3-cycle 230-kv impulse-type circuit 
breakers rated at 10 megavolt-amperes. 

In addition to 3-cycle circuit breakers on recent installa- 
tions, carrier-controlled distance-type relays are used on 
nearly all 230-kv circuits to obtain the fastest possible fault 
clearing time. Installation for high-speed automatic 
reclosing is being made but is not yet in operation. A 
selective reclosing arrangement may be used, permitting 
reclosing only after single phase to ground faults. 


In more 


POSTWAR CONSTRUCTION PROGRAM 


The construction program, now well under way, will 
bring into operation nearly 1,000,000 kw of steam and 
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Figure 3. Schematic diagram of Pacific Gas and Electric Company 
230-kv transmission and interconnections with Shasta power- 
house, 1948 


Proposed additions through 1951 are shown as dotted lines 


300,000 kw of hydroelectric capacity. The estimated net 
generation-capacity increases, either completed or planned 
for the 1946-1951 period, are shown in Table I. 


Table I. Estimated Net Generation-Capacity Increases 
Year Steam, Kw Hydroelectric, Kw 
1946-47..Two additional units,.. 12,000....Pit River number 1 fore-.. 32,000 
boilers and improve- bay peaking increase 
ments to existing plant on existing units 
in the Eureka area 
(approximate) 
1948 ..Kern number 1........... 75,000 \. 2 ANewW Blectra®: ooo .<ceceu 87,000 
Ehunters Points. 6 «0: 3+ 100; 000. .... Vest Pomtstecniae sere saree 13,000 
1949 metlunters POmnts srs sik eecrereis 100,000....New Colgate*............ 23,000 
Cresta Gite2 <5 aie Melersieatete 68,000 
1950, .. Kern nurmberi2s. 5 .c.aeciat 100,000. 3. Rock Creeks c55.. ccs <ies 110,000 
Moss Landing... <<. 100,000....Potter Valley—peaking. . 
increase on existing units 4,000 
1951 ne Moss andingiie: «co » =feisieie 100,000.... Total hydro,...........337,000 
Moss Landing............ 100,000 
Gontra Costa: ae )seceeenes 100,000 
Contra Costa.k,..0e cece 100,000 
Contra Costa.............100,000 
Totalcsteam o.ii560.0s:sisves 987,000 


* Replaces existing generation at the two plants totaling about 30,000 kw 


Along with the additions to generating capacity shown in 
Table I, more than 1,400 miles of 230-kv circuit and more 
than 600 miles of 115-kv circuit are planned for construc- 
tion in the period 1946-51. Of these totals nearly 600 
miles of 230-kv and 225 miles of 115-kv circuit have been 
comp'eted so far. Three new 230-kv substations have 
gone into operation, and several more are planned, as 
well as additions to existing installations. 
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The first major transmission addition completed was 
the double-circuit 230-kv line from Shasta substation, 
paralleling the existing line to Vaca-Dixon substation and 
continuing on to the new Moraga substation in the heart 
of the eastern San Francisco Bay area. This new line 
provides an efficient inlet for hydroelectric power from the 
northern California plants directly to the metropolitan 
Oakland area with its heavy load of residential and indus- 
trial users. The two circuits of this line, operating in 
parallel with the two previously constructed Pit circuits 
and the existing government line to Oroville, provide 
adequate transmission capacity for the Pit River plants 
and the government plants at Shasta and Keswick dams. 

At the Moraga-substation terminus of the line, two 
90,000-kva autotransformer banks step down line voltage 
from 230 to 115 kv. Power is fed out over existing short 
115-kv lines to a number of distributing stations located 
in the various cities in the area. Synchronous condensers 
are connected to the transformer-bank tertiaries, and 
regulating transformers on the 115-kv outputs further 
contribute to a control of voltage and reactive flow in a 
very flexible manner. 

A second important 230-kv transmission addition was 
completed in 1948 in the southern part of the system. 
From a new switching station on the existing Tiger Creek— 
Newark line, a double-circuit steel-tower line skirts the 
foothills of the Coast mountain range along the edge of the 
San Joaquin Valley for 202 miles to a new 230-kv terminus 
at Midway substation near Bakersfield. Only one circuit 
has been strung on this twin-circuit line. 

This new line serves to transmit power from the northern 
or central part of the system to supply the heavy agricultural 
pumping load in the lower San Joaquin Valley. It like- 
wise furnishes a strong electric tie from the northern system 
to the vicinity of the new Kern steam plant near Bakers- 
field, and provides an outlet to the system for power from 
this plant when the local area load is light. 

At the Midway substation a 75,000-kva autotransformer 
bank is installed, with a second bank soon to follow. Here 
also synchronous condensers are connected to the trans- 
former tertiary windings. One of these synchronous 
condensers is equipped with a driving motor, so that it may 
be used as a generator to charge and test the 230-kv line. 
Because the lagging capacity is not sufficient to charge the 
202-mile line, two 20,000-kva shunt reactors also are 
available for use in this operation. Power is fed out from 
Midway over existing 115-kv lines, and over new 115 kv 
ties to the Kern steam plant. 

A new 300,000-kva steam plant is now under construction 
at Moss Landing on Monterey Bay, about 100 miles below 
San Francisco. Part of the output of this plant will be 
used to supply load in this coastal area by connections to 
existing 115-kv lines and substations. Full capacity 230- 
kv outlets also are planned, so that full output of the 
plant will be available for system needs at all times. A new 
230-kv double-circuit line, with one circuit strung initially, 
will lead northward connecting to the existing system in the 
San Francisco Bay region; another line will cross the 
Coast mountain range via the Panoche Pass to the new 
Panoche substation on the Tesla~Midway line. A second 
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circuit is planned, on the existing towers, from Panoche 
to Midway to strengthen this important transmission tie. 
At Panoche substation a single 100,000-kva autotransformer 
bank will be installed initially to supply 115-kv lines radiat- 
ing into the San Joaquin Valley west of Fresno. 

A second 300,000-kw steam plant is also under con- 
struction, close to the existing Contra Costa substation near 
the confluence of the Sacramento and San Joaquin rivers. 
This plant will tie into the existing 230-kv transmission, 
and additional outlets will be constructed. One of these 
will be a double-circuit 230-kv line to Moraga substation, 
providing a second power source over a different route to 
this important power supply center. 

Two large hydroelectric plants with 178,000-kw total 
capacity are under construction on the Feather River. 
Transmission outlet for these plants (Cresta and Rock 
Creek) will make use of the existing Bucks Creek—Bellota 
circuit and of a second circuit to be strung on the vacant 
tower position from Bellota to Oroville. A new single- 
circuit line will be built from this point on through the 
mountains to Cresta and Rock Creek. 

Incoming power from these Feather River circuits and 
from the Mokelumne River line will find outlet over the 
existing lines out of Bellota substation, southward along 
the east side of the San Joaquin Valley, and westward to 
the Tesla and Newark substations in the San Francisco 
Bay region. In addition, a further outlet will be provided 
by a 120,000-kva 230/115-kv autotransformer bank soon 
to be installed at Bellota, with short 115-kv ties connecting 
to existing lines in the area. Other new lines are included 


in the program, but are not specifically described because 
final plans have not been completed. 

When these major additions have been completed, the 
230-kv system will extend to all principal load areas and 
interconnect with all large steam and hydroelectric sources. 
This is shown schematically in Figure 3. 

The postwar transmission construction program of the 
Pacific Gas and Electric Company completes expansion of 
the high-voltage system from its earlier beginnings with 
isolated 230-kv lines, to a completely integrated network 
that will serve efficiently the rapidly growing electric power 
needs of northern and central California. 

Still further extensions of the transmission system are 
planned to meet requirements after 1951. As it now 
appears, because of the economy of double-circuit con- 
struction and the gradually decreasing average transmission 
distance, higher voltages will not prove as economical 
as 230 kv for this area. Therefore, the period beyond 1951 
will see continued expansion at this voltage. However, 
the transmission planning engineer must be continually 
alert to the important developmental work at voltages 
above 230 kv, for in the long-range picture, present con- 
cepts well may be revised. 
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An Automatic Test Board for Small Motors 
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HE PROBLEM of devel- 
oping a reliable, efficient, 
and economical method for 
testing small mass-produced 
induction motors has been a 
difficult one for the motor 
manufacturer for many years. 
Present-day economics make 
it impractical to conduct elaborate time-consuming 
tests, but since the manufacturer guarantees his product he 
wants to have the assurance that each motor shipped con- 
forms to the established industry standards. 
Quality control of the subassemblies and component 
parts of a motor is obtained by visual inspection, application 
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Performance testing of small motors can be done 

on this recently designed test board with greater 

accuracy. This article describes the develop- 

ment, construction, and operation of this board 

which requires less effort for testing and pro- 
vides a greater saving in time. 
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of gauges, and other relatively 
simple tests; but the finished 
product can be judged only by 
its performance. Thorough 
performance testing by the 
older methods, even at the 
hands of skilled workmen, re- 
quires an excessive amount of 
time and is subject usually to considerable human error. 

This article presents the development, construction, and 
operation of an automatic test board which successfully has 
solved the testing problems; it is now in use at the Century 
Electric Company. 

The board occupies a floor space of approximately four by 
six feet, and is installed in the production line between a 
run-in table and a quiet room. In the normal course of 
preduction all motors leaving the assembly line are put 
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Schematic diagram of connections between motor- 


Figure 1. 
generator set and dynamometer showing method used to secure 
constant current in armature circuit 


M = A-c motor of motor-generator set 
G=Dual-field d-c generator 
D= Dynamometer 
TM = Test motor 


through a preliminary no-load run-in cycle prior to the per- 
formance testing described in this article; those motors 
which meet the prescribed requirements are then passed 
to a quiet room where they are checked for noise and vi- 
bration. 

The test board is designed to handle motors rated from 
1/20 to 3/4 horsepower having four, six, or eight poles, in 
the various types such as polyphase, repulsion-start induc- 
tion-run, capacitor, and split-phase. Basically, the testing 
operation consists of mechanically connecting the test motor 
to a dynamometer and, by means of automatically timed 
relays, determining such characteristics as: 


1. Locked rotor torque. 
2. Locked rotor current. 


3. Pull-up torque (minimum torque developed by the motor during 
the period of acceleration from rest to the speed at which breakdown 
torque occurs). 


4. Breakdown torque (maximum torque which motor will develop 
at rated voltage and frequency without an abrupt drop in speed). 


5. No-load current. 
6. No-load watts. 


7. Check proper operation of governor or relay which disconnects 
the phase winding from the motor circuit (for single-phase motors 
only). 


From previously conducted laboratory tests on sample 
motors of the various ratings, definite limiting values are 
established for all of the foregoing characteristics; it is the 
function of the test board to reject automatically all motors 
which do not conform with these limits. 

The dynamometer built into the automatic test board 
differs in a number of respects from the conventional-type 
dynamometer. ‘The latter usually is suspended on trunion 
bearings in such a manner that the frame is free to rotate 
through a few degrees around the axis of its armature shaft. 
By varying the field excitation or the resistance connected 
across the dynamometer armature, the tester can produce a 
state of equilibrium between the dynamometer torque and 
the torque resulting from weights suspended from a balance 
arm attached to the dynamometer frame. When this 
balance point is reached, the torque produced by the weights 
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is recorded but the value of armature current is omitted. 
Obviously, an equally satisfactory procedure would be to 
maintain a constant excitation on the dynamometer field 
and determine the exact relation existing between torque 
and armature current for that value of excitation. This 
eliminates the necessity of having a rotatable frame, a 
balance arm, and balance weights or spring scales; the 
only requirements being an ammeter in the armature cir- 
cuit to measure the current so that it may be converted into 
units of torque. 

This is the basic idea of the dynamometer used on the 
automatic board. The frame is of standard construction 
and is fastened securely to a nonrotating base which is 
adjustable to accommodate test motors having different 
shaft heights. ‘There is no balance arm attached to the 
frame. The field is separately excited from a d-c shop line 
and is designed for high magnetic saturation. This main- 
tains practically constant field strength by eliminating 
appreciable variations in field flux caused by line fluctua- 
tions. An ammeter is included in the armature circuit to 
indicate the amount of current flowing and, by means of 
tests previously performed on the dynamometer, is so cali- 
brated that each value of current can be expressed in terms 
of torque. 

In operating the test board, the operator first transfers 
the motor to be tested from the run-in table to a sliding 
panel on the test board which he pushes forward until the 
motor shaft engages the flexible coupling which is per- 
manently mounted on the dynamometer shaft. He next 
attaches clip-leads to the motor terminals and the motor is 
ready for the automatic test. The operator then presses a 
starting button which, in turn, energizes a timing cam 
mechanism. 

For the first step in the sequence of operations the test mo- 
tor is held rigidly to the movable panel by means of an elec- 


Figure 2. Front view of automatic test board 
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tromagnet. A weighted balance arm then is clamped mag- 
netically to the dynamometer shaft and the unit is ready 
for the locked rotor test. 

The torque against which the test motor must act on the 
locked rotor test can be furnished by suspending weights 
from the balance arm clamped to the dynamometer shaft, 
by leaving the weights off of the arm and causing the 
dynamometer to develop a known value of motor torque, or 
by a combination of both methods. The latter is used for 
reasons which will be explained in later paragraphs; that is, 
a portion of the torque which the test motor must develop on 
locked rotor is accounted for by weights suspended from the 
balance arm, and the remainder by a motor torque de- 
veloped by the dynamometer. 

Motor torque is developed in the dynamometer, as pre- 
viously described, by exciting the field and passing current 
through the armature. The armature excitation during 
the locked rotor test is supplied by an a-c—d-c motor- 
generator set incorporated into the test board, and the 
electrical connection between the two armatures is con- 
trolled by a relay actuated by the timing cam. When this 
connection is made, the current which flows in the arma- 
ture circuit is dependent upon the rheostat setting in the 
separately excited field of the generator. This rheostat 
setting is made prior to the start of the test and varies with 
the locked rotor torque required, and with the division of 
the required locked rotor torque between the dynamometer 
and the suspended weights. The dynamometer has been 
tested previously and is calibrated to indicate the amount 
of locked rotor torque it will develop as a motor for each 
ampere passing through its armature with constant excita- 
tion on the field. Figure 1 shows the schematic diagram of 
connections. 

Immediately after the balance arm has been clamped to 
the dynamometer shaft the test motor is energized, after 
which the dynamometer armature is connected to the 
generator armature. The locked rotor torque test is now 
in progress. If the test motor fails to develop an opposing 
torque equal to or greater than the torque of the dynamom- 
eter plus the torque caused by the suspended weights, the 
balance arm is moved in the direction of the dynamometer 
torque and contacts a micro-switch. A red light flashes on 
the test board indicating low locked rotor torque. Whether 
the automatic testing sequence is allowed to continue on a 
motor which fails to meet the first, or any subsequent test, is 
at the discretion of the operator. Normally each motor is 
given a complete test. Any “failure”? lights which flash on 
during the test remain on until the operator pushes the 
“start”? button again, that is, until the beginning of the 
test on the next motor. 

While the locked rotor test is in progress, a relay con- 
trolled shunt in the test motor circuit is opened to allow line 
current to pass through a contact ammeter. If the locked 
rotor current is not within values of amperes previously 
selected by the operator, lights flash on the test board indi- 
cating that the current is either too high or too low. 

After the locked rotor test is completed, the next operation 
of the timing cam disengages the balance arm from the 
dynamometer shaft and starts the test which determines the 
pull-up torque which is the minimum amount of torque 
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Figure 3. Rear view of automatic test board showing dynamom- 


eter and auxiliary equipment 


developed as the motor comes up to breakdown speed. AIl- 
though laboratory tests previously conducted have deter- 
mined the limiting values of this minimum point for each 
motor design, the development of a testing method for 
ascertaining whether all motors conform with these estab- 
lished limits posed an interesting problem. 

Obviously, it would be unsatisfactory to follow the conven- 
tional method and start the dynamometer from rest with 
the armature short-circuited through a resistor and the field 
separately excited; this would result in zero load at zero 
speed and a load which increased linearly with the speed 
being twice as great at 1,000 rpm as at 500 rpm. (The 
words “load” meaning torque load on the test motor, and 
“current”? meaning dynamometer armature current are 
used synonymously.) Since the dynamometer current 
builds up linearly with speed this method would afford no 
indication of whether the motor would develop a given 
value of torque at all speeds from standstill up to the break- 
down speed of the motor. 

The problem of obtaining load at zero speed can be 
solved by passing a current through the dynamometer 
armature from a separate source. The direction in which 
the current is passed through the armature at standstill 
would be the same as the direction assumed by the current 
generated in the armature when it is revolving. Although 
under this condition the dynamometer develops a torque at 
zero speed in opposition to the test motor torque which is 
the desired result, the fact that it also produces a torque 
which increases linearly with the speed makes it unsuitable 
for determining the minimum value of torque between 
locked rotor and breakdown torque. 

It is apparent that a further requirement should provide 
for maintaining the dynamometer current constant and 


657 


independent of the speed of rotation without changing the 
dynamometer field excitation. There are a number of 
ways in which this can be accomplished; one of the more 
obvious methods would be to cause the dynamometer 
armature excitation voltage to vary inversely with the speed 
of rotation. This can be accomplished simply and depend- 
ably by supplying the generator of the motor-generator set 
with a field which derives its excitation from the armature 
circuit voltage but which acts in opposition to the field 
which establishes that voltage. This simply means that the 
generator of the motor-generator set is wound with two 
shunt fie’ds which are in opposition. One of these, which 
is separately excited, has been described already and was 
used on the locked rotor test; the other is self-excited. 
These fields are so proportioned that the separately excited 
one is relatively weak, and if acting alone would produce a 
generated voltage approximately 10 or 15 per cent of the 
rated generator voltage. 

So in testing for locked rotor torque, the excitation on the 
dynamometer armature was preset at a value such that the 
torque produced was equal to the minimum value of torque 
permissible in the test motor at any speed between standstill 
and breakdown speed. The torque produced by the 
weights on the balance arm when added to the torque pro- 
duced by the dynamometer resulted in a torque equal to 
locked rotor torque of the test motor. This value of dyna- 
mometer Current was established by the operator prior to 
the test by adjusting a rheostat in the separately excited 
field of the generator. 

When the balance arm is disengaged from the dynamom- 
eter shaft at the end of the locked rotor test, the dynamom- 
eter armature remains connected to the generator arma- 
ture. The rotor of the test motor, now free to rotate, starts 
pulling up to its operating speed. As it does, the dynamom- 
eter armature voltage will be increased and the dynamom- 
eter now becomes a generator supplying voltage to the 
armature of the generator of the motor-generator set and its 
self-excited field. Since this field is in opposition to the 
separately excited field which established the armature cir- 
cuit voltage, the generator voltage will be reduced. By 
suitable generator design a very satisfactory relation is ob- 
tained between the increase in voltage caused by the dyna- 
mometer speed and the decrease in voltage of the generator 
caused by the opposing shunt fields, so that a reasonably 
constant current flows in the dynamometer armature circuit 
for the pull-up torque test. 

If the motor succeeds in pulling up to the speed at which 
the governor operates, the phase winding will be discon- 
nected from the motor circuit and there will be an abrupt 
drop in the motor line current. This drop in line current 
will cause the indicator of a contact meter to move away 
from a set position. Failure of the contact meter to open 
will flash a light indicating that the governor did not operate. 
Another feature of the test board is an electric tachometer 
which is driven from the dynamometer shaft through a 
chain drive and which is employed to determine whether 
the governor operates within the established limits of 
speed. 

Maximum and minimum settings on the contact meter 
in the tachometer circuit are used in conjunction with the 
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drop in line current to determine if the governor operation 
occurs within the proper speed range. 

The next operation of the timing cam causes a relay to 
short-circuit the rheostat in the separately excited field of 
the generator at the same time that another relay inserts a 
second rheostat into this same field circuit. The motor is 
then on the breakdown test, the second rheostat having 
been adjusted prior to the test to permit the proper amount 
of current to flow through the dynamometer armature to 
develop the minimum acceptable value of breakdown 
torque. If the speed of the motor drops below the value set 
on the contact meter in the tachometer circuit, a light on the 
test board will indicate failure of the motor to develop the 
required maximum or breakdown torque and at a speed 
which is above a minimum permissible speed. 

In the next sequence, the circuit to the test motor is 
opened by a relay. Since breakdown torque still is re- 
quired to rotate the dynamometer armature, its speed 
drops almost immediately to zero, and at this instant the 
generator and dynamometer armatures are disconnected. 
The test motor (still magnetically clamped to the sliding 
panel on the test board) is uncoupled from the dynamom- 
eter by a cam actuated by the timing mechanism and then 
is reconnected to the line. At this time the motor is tested 
for no-load current and watts. If either of these reaches a 
preselected value, the indicator of a contact meter will close 
a circuit for the proper warning light, indicating excessive 
current or watts. 

The final operation in the sequence is the high-potential 
dielectric test. For this test the clip-leads attached to the 
motor terminals serve as one side of the line, the other side 
being attached to copper strips in the sliding panel on which 
the motor rests. At the start of this test a warning light 
flashes on to show the operator that the dielectric test is in 
progress. Ifthe motor is grounded, the high-voltage circuit 
is broken, and a light indicating a grounded motor will 
appear on the test board. 

With the completion of the insulation test, the timing 
mechanism comes to a stop. The operator detaches the 
test-board clip-leads and, if the motor is equipped with an 
overload protector, the motor is connected to a circuit 
adjoining the test board where it undergoes a protector test. 
From this station the motor moves on to the quiet room. 

The automatic test board provides a positive test on each 
motor while at the same time relieving the tester of the 
necessity of reading meters and scales, making decisions, 
and often repeating parts of the test procedure to clear up 
points of doubt or to correct for errors in testing. The uni- 
form amount of time consumed by each motor has increased 
greatly the production of each tester. By the conventional 
testing methods previously used an average tester could turn 
out up to 150 motors during an 8-hour shift. The same 
man using the automatic test board now can turn out from 
300 to 500 motors of various ratings in eight hours with con- 
siderably less effort than was required by the older methods. 

The cost of developing and building the first test board 
was approximately $10,000, but subsequent boards have 
been built at a somewhat reduced figure. In view of the 
highly satisfactory results obtained such an amount spent 
can be considered a very profitable investment. 
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Registered Professional Engineers 


R. W. SORENSEN 


FELLOW AIEE 


Reeraek eo professional engineers are engineers 
granted by one or more states the rights and privileges 
of practicing professional engineering. The grants are 
made according to the provisions of state laws known as 
Professional Engineers Acts or Laws. In many states 
these laws are designed to safeguard life, property, and 
public welfare by limiting the practice of professional 
engineering only to those who are registered professional 
engineers. 


BOARDS OF REGISTRATION 


Each state has a Board of Registration for Professional 
Engineers or a Board of Engineering Examiners which 
holds meetings, determines applicants’ qualifications (some- 
times by examination), and issues registration certificates 
to those who have the education and experience necessary 
to meet the requirements for professional engineers. These 
registration certificates (renewable annually for a small fee) 
are proof that the holders thereof may represent themselves 
as professional engineering practitioners within the fields 
for which they are registered. 

Those certificates are highly prized hall-marks that not 
only certify the registrants, but also inform the public that 
the holder has the education, experience, and skill necessary 
to qualify as a_ professional 
engineer. Nonregistered en- 
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* 
all the states. A “Model Law” was approved and endorsed 
in 1946 by the following: 
American Institute of Electrical Engineers 
American Society of Civil Engineers 
American Society of Mechanical Engineers 
American Association of Engineers 
American Institute of Consulting Engineers 
National Society of Professional Engineers 
National Council of State Boards of Engineering Examiners 
American Society of Heating and Ventilating Engineers 
American Institute of Mining and Metallurgical Engineers 
Illuminating Engineering Society 
Society of Naval Architects and Marine Engineers 
American Institute of Chemical Engineers 
American Society for Engineering Education (formerly Society for 
the Promotion of Engineering Education) 
While not widely adopted, it serves as an excellent guide 
for bringing the laws of various states toward a common 
form. 


REQUIREMENTS FOR REGISTRATION 
The basic requirements for registration are evidence 


of good moral character, a 
proper engineering educa- 


gineers are restricted in the 
practice of engineering in 
many states; they can work 
only as assistants to or in 
groups under the direction of 
registered professional engi- 
neers, and, in addition, they 


Written primarily for the Student membership 
and the younger members, this article presents 
a picture of registration as it affects the engineer 
today, as well as how it is likely to affect him in 
the future. It reviews the requirements neces- 
sary for registration as an engineer and indicates 
some of the procedures involved in attaining 
such certification. 


tion, and the required engi- 
neering experience. 

The manner in which these 
qualifications are determined 
is published by each state as a 
part of its legal code. A list 
of the qualifications, with an 
application form for registra- 


cannot approve engineering 
works or designate themselves 
as professional engineers 
without holding a certificate. 

Every one of the United States of America, practically 
all of the Provinces of Canada, the Territories of Alaska, 
Hawaii, Puerto Rico, and some other governmental 
entities have professional engineering registration laws; 
hence, all engineers expecting to practice professional 
engineering should learn the laws of the states in which they 
expect to practice. 


REGISTRATION LAWS 


The laws are not the same in all states nor is it common 
practice for the states to exercise reciprocal registration. 
There is, however, a trend toward law uniformity which 
no doubt in due time will bring increasing similarity for 


R. W. Sorensen is Professor and Head of the Department of Electrical Engineering, 
California Institute of Technology, Pasadena, Calif. A. H. Lovell is Chairman of the 
Electrical Engineering Department, University of Michigan, Ann Arbor, Mich, 
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tion and instructions regard- 

ing its use, may be obtained 
by applying to the Boards of Registration, the addresses 
of which appear at the end of this article. 

Engineers interested in registration will learn that in 
order to qualify they must have, in general, from two to 
four years of professional engineering experience in addi- 
tion to the four years which are obtained by college 
graduation at the completion of an accredited engineering 
curriculum. 

They will learn that registration applicants must supply 
the names of registered engineers who know their work 
and general community reputation; also that in some cases 
they must pass a qualifying examination to show that 
they have sufficient knowledge of mathematics and science, 
and the necessary practical engineering experience to 
satisfy the Boards of Registration that they are qualified 
to practice professional engineering. 
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YEAR LAW ENACTED 


Figure 1. Chart of progressive history of engineer registration 
in the United States 


ENGINEERS-IN-TRAINING 


In some states that part of the examination which tests 
a man’s education in mathematics and science may be 
taken after college graduation and before the applicant 
has completed the required years of engineering practice. 
In the states where such provision is made, those who pass 
that part of the examination are certified as engineers-in- 
training, a classification which they may carry until they 
have had the required amount of practical experience at 
which time they may take the part of the examination 
designed to prove the applicant’s experience qualification. 

At this point readers no doubt are ready to ask why 
engineers who wish to practice professional engineering 
should be required to spend so much time and effort and 
some money to become registered. There are several 
reasons but the prime one is that the majority of engineers 
after years of observation and study have become convinced 
that professional registration is a tangible means whereby 
the public can be informed of engineers who are qualified 
to assume professional engineering responsibilities. An- 
other is that in this age of large buildings, high speeds, 
and high-power networks, only the best in engineering can 
safeguard life, property, and public welfare. Engineering 
must not be done by psuedo-engineers who either un- 
knowingly or intentionally do not distinguish between 
professional engineering, subengineering, or craftsman- 
ship, and the work of contractors; nor should engineering 
be done by those who fail to distinguish between the ability 
to read and follow plans and the engineering that must 
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be done in preparing plans and specifications. Another 
reason is that the registration of professional engineers 
has done much toward informing the public that pro- 
fessional engineering is on a par with other professions, 
such as law and medicine, and should be so recognized 
since only well qualified and trained engineers can be 
registered. 


DEVELOPMENT OF THE LAWS 


Engineers have reached the registration stage in their 
usual conservative way of doing things; not by promoting 
any sudden universal adoption of a nationwide registration 
plan, but rather by a slow step-by-step method evolved from 
beginning with a single state. Having found the practice 
good, the engineers of each of those states that were leaders 
in having registration laws passed are vying with each other 
for the honor of having their state declared first in passing 
a registration law. The holder of that honor seems un- 
questionably to be Wyoming, which in 1907, went about 
making registration compulsory for professional engineers 
and surveyors. The motivation for that action was the 
need for improvement in the maps being made for water 
users. Since that law like many a subsequent one included 
both professional engineers and surveyors, California 
claims an inferential priority by virtue of having required 
the licensing of surveyors well back in the preceding 
century. The California surveyors licensing law stemmed 
from a need for accurate water rights maps. Strangely 
enough, California passed its first engineers’ registration 
law, a Civil Engineers Act, in 1929 and then waited until 
1947 to expand the act to include chemical, electrical, 
mechanical, and petroleum engineers. The Wyoming 
actions of 1907, the Montana Civil Engineers Registration 
Act of 1947, and the California amendment of 1947 includ- 
ing other engineers in its act mark the time span required 
for engineers to have all the states pass professional engineers 
registration laws. 

A comparison of this span of activity with that of the 
physicians and lawyers whom engineers long have desired 
to match in the matter of professional recognition brings 
out the fact that in some states physicians have been 
registered for almost a century. Written examinations for 
them to qualify, date back to the latter part of the pre- 
ceding century. Bar examinations began as oral quizzes 
by superior courts during the last half of the last century 
and were superseded by written examinations during the 
first quarter of the present century; thus, it appears that 
the development of professional engineering, considering 
the differences in the three professions in their manner of 
contact with the public, kept reasonable pace with the 
progress of registration in other professions. 

Indeed, it well may be said that registration for engineers 
reached a state of general practice as soon as it became the 
natural and logical thing to be done. There are some 
engineers of mature experience as well as recent graduates 
who still question the need and/or the desirability of 
registration. It must be remembered, however, that 
there are now more than 160,000 registered engineers in 
the United States. The number is rapidly increasing 
and is sufficiently great to cause the public to question the 
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standing of engineers who are not registered. Further- 
more, there have been court rulings declaring that non- 
registered engineers have no legal standing as professional 
engineers and therefore cannot collect fees for work as 
such. It has been indicated that professional engineers 
must have a proper education. This can be obtained most 
advantageously by graduation from an engineering college 
with the completion of a curriculum approved by the 
Engineers Council for Professional Development. The 
Council publishes annually a list of the approved curricula, 
copies of which may be obtained from the Council or by 
application to any one of the professional engineering 
societies. Every high school and college student, par- 
ticularly if interested in science and engineering, should 
be made acquainted with the work of this council by having 
his attention called to its reports. 


ODYSSEY 


Professional engineering is a long journey, but for those 
qualified for the life, a happy one. After college gradua- 
tion, engineers should plan for a training period where 
they can acquire practical experience under the direction 
of registered engineers. After engineers-in-training have 
completed their training periods and obtained registration 
they must show by their works that they are keeping pace 
with the profession and are entitled to annual registration 
renewal. The education of professional engineers can be 
completed only by retirement or death. The beginning 
parameter of a professional engineer’s education is less 
definite, for while registration gives public acclaim that 
engineers are legally qualified as professional engineers, 
it is evident that professional engineering is a life of growth 
and evolution rather than a state suddenly acquired by 
certification. Thus, it is not unreasonable to assume that 
men begin being professional ensineers when they declare 
their intentions of becoming engineers and enroll as pre- 
engineering students. From that moment their conduct 
and aims should be such as to bring credit to the profession. 

Professional engineers, to be successful, like successful 
men in other professions must love their profession above 
all other forms of business activity and be endowed by 
these God-given talents: an ambition for hard work, a 
mind that thinks in the languages of mathematics and 
science, and a desire to serve their fellowmen. 

A brief statement concerning professional engineering 
such as this cannot be complete; hence, the younger 
engineers in particular should become acquainted with 
not only the technical phases of engineering, but they 
should learn also of the many other factors essential to 
being professional engineers. A general summary of these 
other things in their simplest form is presented in the 
recent annual reports of the Engineers Council for Pro- 
fessional Development where among other items the follow- 
ing sections may be found: A Report of the Committee 
on Student Selection and Guidance, a Report of the 
Committee on Engineering Schools, a Report of the Com- 
mittee on Professional Training, a Report of the Committee 
on Professional Recognition, a Report of the Committee 
on Principles of Engineering Ethics, Canons of Ethics for 
Engineers, Reports of the Boards of Engineering Examiners. 
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These and all the other information contained in the 
Annual Report of the Council will be found of great value 
to all persons interested in engineering. 

Another organization established to maintain profes- 
sional engineering on a high plane is the National Council 
of State Boards of Engineering Examiners. Persons de- 
siring further information concerning professional registra- 
tion may obtain it by writing letters to the secretary of 
this Council, the societies listed in this article, or to any 
of the Boards of Registration or Boards of Engineering 
Examiners. 

National Council of State Boards of Engineering Ex- 
aminers may be addressed as follows: 


T. Keith Legaré, Executive Secretary 
505 Carolina Life Building 

Post Office Drawer 1404 

Columbia, S. C. 


Boards of Registration or Boards of Engineering Ex- 
aminers are 


Alabama: Clifton C. Cobb, Executive Secretary 
702 Washington Avenue, Montgomery 5 


Alaska: Linn A. Forrest, Secretary 
Box 995, Juneau 


Office of Board 
Post Office Box 1029, Phoenix 


Arizona: 


Arkansas: V. E. Scott, Secretary-Treasurer 
Post Office Box 175, Pulaska Heights Station, Little Rock 


California: Pecos H. Calahan, Executive Secretary 
529 Business and Professions Building, Sacramento 14 


Colorado: W. T. Blight, Assistant Secretary 
20 Capitol Building, Denver 


Connecticut: William K. Simpson, Secretary 
30 Oak Street, Hartford 6 


Office of Board 
Post Office Box 1266, Wilmington 


Delaware: 


Florida: Joseph Weil, Secretary-Treasurer 
702 John F. Seagle Building, Gainesville 


Georgia: R. C. Coleman, Joint Secretary 
111 State Capitol, Atlanta 


Hawaii: William C. Furer, Assistant Secretary 
1909 Aleo Place, Honolulu 54 


Idaho: Raymond J. Briggs, Secretary 
Briggs Engineer Building, Boise 


Illinois: Titus G. LeClair, Secretary 
Care of Commonwealth Edison Company, 72 West Adams 
Street, Chicago 


Indiana: L. T. Gootee, Executive Secretary 
330 State Capitol, Indianapolis 


Iowa: Henry Wichman, Secretary 
State House, Des Moines 19 


Kansas: H. E. Bullock, Assistant to Secretary 

Suite 7, Majestic Building, Topeka 
Kentucky: C. S. Crouse, Secretary-Treasurer 
University of Kentucky, Lexington 


Louisiana: F. W. Macdonald, Assistant Secretary 
Civil Engineering Building, Tulane University, New 
Orleans 15 


Maine: Bryant L. Hopkins, Secretary 
Bangs Station, Waterville 
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Maryland: J. W. Gore, Secretary 
1101 Key Highway, Baltimore 30 


Massachusetts: Albert Haertlein, Secretary 
Room 413, State House, Boston 


Michigan: Henry G. Groehn, Executive Secretary 
705 Cadillac Square Building, Detroit 6 


Minnesota: Miss Helen D. Carlson, Executive Secretary 
316 New York Building, St. Paul 


Mississippi: O. B. Curtis, Sr., Secretary 
Post Office Box 3, Jackson 


Missouri: Mrs. Clemmie V. Wall, Secretary 
Box 184, Jefferson City 


Montana: Elson R. Dodge, Secretary 
Montana State College, Bozeman 


Nebraska: Roy M. Green, Secretary 
204 M. A. Building, University of Nebraska, Lincoln 8 


Nevada: Stanley G. Palmer, Secretary 
University of Nevada, Reno 


New Hampshire: Ned Spaulding, Secretary 
6 School Street, Hudson 


New Jersey: Thomas E. Heathcote, Secretary and Vice-President 
921 Bergen Avenue, Jersey City 6 
New Mexico: John H. Bliss, Secretary 
Post Office Box 1079, Santa Fe 
New York: Newell L. Freeman, Secretary 
822 Lakewood Avenue, Schenectady 8 
North Carolina: C. L. Mann, Secretary 
Room 207, Civil Engineering Building, North 
Carolina State College, Raleigh 
North Dakota: Frank E. Cage, Acting Secretary and Chairman 
Capitol Building, Bismarck 


Ohio: Robert N. Waid, Secretary 
21 West Broad Street, Columbus 


Oklahoma: Gwynne B. Hill, Secretary 
516 Petroleum Building, Oklahoma City 


Oregon: E. A. Buckhorn, Secretary 
433 Builders Exchange Building, Portland 


Pennsylvania: Miss Rebecca J. Nickles, Secretary 
324 Education Building, Harrisburg 


Puerto Rico: Luis Cueto Coll, Secretary 
Post Office Box 3717, Santurce 


Rhode Island: Philip S. Mancini, Secretary 
242 State Office Building, Providence 


South Carolina: T. Keith Legaré, Secretary 
Post Office Drawer 1404, Columbia 


South Dakota: E. D. Dake, Secretary - 
School of Mines and Technology, Rapid City 


Tennessee: Donald W. Southgate, Secretary-Treasurer 
621 Nashville Trust Building, Nashville 3 


Texas: Carl L. Svensen, Secretary 
912 Tribune Building, Austin 


Utah: Mrs. Rena B. Loomis, Secretary 
324 State Capitol Building, Salt Lake City 1 


Vermont: Walter D. Emerson, Secretary 
Norwich University, Northfield 


Virginia: Mrs. L. R. Massie, Secretary 
4030 Fort Avenue, Lynchburg 


Washington: Edward C. Dohm, Executive Secretary 
Transportation Building, Olympia 
West Virginia: Junius T. Moore, Secretary 
215 Morrison Building, Charleston 


Wisconsin: Mrs. Josephine V. Hughes, Acting Secretary 
State Capitol, Madison 2 


Wyoming: Miss Wilma Hageman, Assistant Secretary 
201 State Capitol Building, Cheyenne 


Color Television Used in Testing Supersonic Engine 


To enable its engineers to get a “close-up view” of the 
roaring, white hot combustion within a ram jet engine, 
Wright Aeronautical Corporation, the engine-building 
division of Curtiss-Wright Corporation, has tried out full- 
color television during a test of a supersonic engine at its 
experimental laboratories in Wood-Ridge, N. J. The 
demonstration, which was conducted with the approval of 
the United States Air Force, is believed to mark the first 
time that color television has been used to observe this type 
of engine in action. Wright has been investigating the 
use of television for tests because it enables engineers to 
watch engine operation closely without exposing them- 
selves to the intense heat and noise, and the possible 
physical danger, which are always present in the cell 
during high output. 

The television aspect of the test was under the direction 
of Dr. Peter Goldmark, director of the Engineering Research 
and Development Laboratory of Columbia Broadcasting 
System. The equipment consists principally of a camera, 


662 


Sorensen, Lovell—Registered Professional Engineers 


a monitor console, and the equivalent of a 12-inch viewing 
screen, on which the image is seen in the full sharp colors of 
a colored motion picture. The camera is placed near the 
engine to be tested and is connected by a long cable with 
the screen, which is located in an adjoining room. The 
picture is not broadcast, and therefore cannot be picked up 
by any other set. Unlike broadcast television, no sound 
equipment was used. 

The television equipment used was loaned by the owners, 
Smith, Kline and French Laboratories, pharmaceutical 
manufacturers who were recently responsible for bringing 
color television to the attention of the public as a teaching 
aid in surgery and medicine. Over 30,000 persons watched 
surgical operations by means of their color televison equip- 
ment at a recent meeting of the American Medical Asso- 
ciation held in Atlan‘ic City. 

Since accurate observation of the colors in flame is highly 
important in judging engine performance, this color obser- 
vation system should prove valuable. 
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The Amplistat—A Magnetic Amplifier 


R. E. MORGAN 


ASSOCIATE AIEE 


HE AMPLISTAT is a 

magnetic amplifier using 
one or more saturable core re- 
actors in such a way as to se- 
cure exceptionally high gain. 
This is done by having the sig- 
nal flux operate on the steepest 
part of the magnetization 
curve. The basic principles 
of the saturable core reactor 
amplifier have been known 
for a long time and have been thoroughly documented by 
E. F. W. Alexanderson, Uno Lamn, A. S. Fitzgerald, 
F. G. Logan, E. L. Harder, L. R. Wrathall, A. Boyaj- 
ian, C. G. Suits, M. A. Edwards, and many others. 
By special circuit arrangements developed in the General 
Engineering and Consulting Laboratory of the General 
Electric Company, however, it has been possible to obtain 
performance characteristics superior for certain purposes 
to those previously obtained. 


PURPOSE 


The amplistat has solved many problems that could not 
be solved any other way with a static device requiring little 
or no maintenance. ‘These applications consist of amplify- 
ing signals used in control units such as voltage and fre- 
quency regulators; temperature controls; and motor, 
torque, and speed controls. The amplistat is used also in 
applications such as audio amplifiers, servo amplifiers, 
instrument amplifiers, and carrier-current signal amplifiers. 
In general, the uses are similar to those of thyratrons, 
amplidynes, and some vacuum tubes. ‘The most common 
types of signals amplified are direct current or alternating 
current, but combination signals consisting of d-c com- 
ponents and alternating current or ripple of the audio- 
frequency range can be amplified. 


THE BASIC OPERATION 


A typical circuit, coil, and core arrangement used in the 
work is shown in Figure 1. Although many circuits were 
used, the basic operation was the same for all. 

To simplify the description of the operation, assume a 
magnetization curve of two almost straight lines and neglect 
the hysteresis loop. The rectifiers are assumed to be per- 
fect. Then, with no signal on the control windings there 
will be no flux at the time the voltage rises to zero. (See 
Figure 2.) The flux then will rise as in a transient opera- 
tion until saturation is reached. During the time the flux is 


Full text of paper 49-183, ‘“The Fundamental Operation of the Amplistat, a Magnetic 
Amplifier,” recommended by the AIEE Committee on Electronics and approved by 
the AIEE Technical Program Committee for presentation at the AIEE Summer General 
Meeting, Swampscott, Mass., June 20-24, 1949. Not scheduled for publication in 
AIEE Transactions. 
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Amplifications of 10 to the 12th power have 
been obtained in one stage of the amplistat in 
the laboratories of the General Electric Com- 
pany. This amplifier also has advantages of 
long life, no starting delay, no moving parts, 
and is very sturdy and quiet in operation. 
A description of the operation of the amplistat, 
diagrams of the circuits, and its advantages and 
limitations are given in this article. 
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rising, over 99 per cent of the 
voltage will occur across the 
a-c winding, and the current 
in the load will be less than 
one per cent of maximum be- 
cause of the high permeability 
of the core. Due to the sharp 
the 
the core goes from 


knee of magnetization 
curve, 
maximum permeability to the 
permeability of air in approxi- 
mately five electrical degrees of the power supply cycle 
when operating at optimum voltage. 

After saturation, the maximum current delivered is 
limited only by the air core inductance of the a-c windings 
and impedance of the load. Thus, the load current will lag 
slightly behind the phase of the supply voltage until the sup- 
ply voltage returns to zero. ‘Then the rectifier will clip the 
current, and during the next half cycle of voltage, the flux 
will return to zero. Also during the next half cycle, the op- 
posite side of the reactor will repeat the foregoing operation. 
Therefore, at the saturating time of each half cycle, the load 
current rises from negligible value to maximum in approxi- 
mately five electrical degrees of the power supply cycle and 
for the rest of the half cycle follows approximately a sine 
wave. 

When a negative signal is placed on the signal winding, as 
in Figure 2, the flux will start at a lower value and go into 
saturation at a later time in the power supply cycle. 
Therefore, the conducting time and the average load cur- 
rent are reduced. This negative signal can be increased 
until it becomes so negative that the core does not saturate. 
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Figure 2b (above). Load current wave shape and phase corre- 
sponding to the flux-time path for various signals 


The load current then is the exciting current which may be 
less than one per cent of maximum load current. 

When a positive signal is applied, the reverse is true until 
the signal approaches the knee of the magnetization curve, 
at which time the output does not increase appreciably with 
the signal. That is, the output current of the amplistat is 
controlled by changing the saturating time. This is accom- 
plished by varying the signal current just as the firing time 
ofa thyratron is varied by the control grid voltage. Samples 
of the characteristics are shown in Figure 3. Figure 3a is a 
typical characteristic of a regular amplistat, while Figure 36 
is a characteristic of a multistage amplistat with proper 
interstage phase. 

The assumptions do not change the operation because the 
magnetization curve of the core material normally used is 
essentially two straight lines. Hysteresis causes the magne- 
tization curve to return quite high in flux density, but the 
core is so designed that sufficient flux couples from one 
side to the other in a way that the conducting side of the 
core will supply enough flux to the nonconducting side to 
pull the flux density to approximately the negative knee of 
the magnetization curve in the nonconducting side. There- 
fore, all of the core traces the outer hysteresis loop, and the 
signal controls the saturating point by operating on the ris- 
ing part of the hysteresis loop, which is the steepest part of 
the magnetization curve. The rectifiers used are selenium, 
germanium crystal, or vacuum tube. Of those now avail- 
able, the inverse current is negligible; it does not affect 
the assumption unless the rectifiers are used considerably 
over ratings. The forward resistance only causes power 
loss as in any rectifier power supply. 
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CIRCUITS 


Either single or multiphase full-wave rectifier circuits 
will work in the amplistat. A few samples of single-phase 
circuits are given in Figure 4. 

The following is a comparison of the circuits which are 
illustrated. 

Circuit of Figure 4a. Excellent circuit for push-pull 
applications or applications where a 3-wire system is avail- 
able. Advantages of this circuit are 


1. Has a good common point for grounding power supply and 
amplistat load. 


2. Convenient for push-pull applications. 
The disadvantages are 
1. Requires a center tap transformer for most applications. 


2. Requires extra commutating element for high-inductive load. 


3. Wave factor in transformer is worse than other circuits, thus 
requiring a larger transformer per unit power by a factor of two. 


Circuit of Figure 4b. Excellent circuit for the average 
application. Its advantages are 


1. Does not need an extra commutating element for normal induc- 
tive loads. 


2. Does not require a transformer for many applications and better 
wave factor in transformer when needed, 


It has a disadvantage, however: 


1. No common point between power supply and amplistat load. 
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Circuit of Figure 4c. This circuit combines a resonance 
effect between the a-c windings of the saturable core reactor 
and the filter capacitors to obtain more gain. The advan- 
tages are as follows: 


1. Has many times the power gain per stage of the other circuits 
shown. 


2. Does not require an extra commutating element or transformer 
for many applications. 


3. Sensitive to smaller signals. 
The disadvantages are 


1. Sensitive to voltage and frequency. 
2. No common point between power and load. 
3. Requires capacitors. 


Circuit of Figure 4d. The output of this circuit may be 
rectified if direct current is desired. The slow speed of 
response is a serious limitation in many instances. The 
circuit has the following advantages: 


1. A-c output. 
2. Requires fewer rectifiers. 


It has the following disadvantage: 


1. Slow speed of response. 


THE EFFECT OF SUPPLY VOLTAGE AND FREQUENCY 


The effect of supply voltage is shown in Figure 5. The 
100 per cent voltage point is chosen because it gives the most 
change in output power with the minimum output less than 
one per cent of maximum. As noted in Figure 5, the out- 
put varies with supply voltage as the output of a triode 
vacuum tube varies with plate voltage. Frequency changes 
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have inverse effect. That is, a decrease in frequency is 
similar to an increase in voltage. If the supply voltage is 
increased too high, the a-c flux becomes of greater ampli- 
tude than that of the negative to positive knee of the magne- 
tization curve and, therefore, the saturable core reactor will 
go into saturation at some time during the power supply 
cycle regardless of the amplitude of the signal. Conse- 
quently, the signal cannot reduce the output to one per cent 
or less. However, there are applications, such as in the 
case of a speed regulator, when the amplistat supplies the 
motor field so that the output does not have to drop as low 
as one per cent and frequently to no less than 50 per cent. 
For applications such as first stage, interstage, or low out- 
put as instrument amplifiers, the maximum output per unit 
size is less important than in power stages because the mini- 
mum size amplistat practical is limited by wire size, and so 
on. Less than the 100 per cent supply voltage curve then 
may be used. The gain is just as high, and a smaller signal 
is required to operate over the amplistat limits. However, 
if the supply voltage used is too low, the a-c flux is not 
sufficient to push over saturation without the signal get- 
ting into the saturated region of the magnetization curve. 


EFFECT OF LOAD IMPEDANCE 


As in any circuit, there is an impedance that gives the 
greatest power transfer. In most applications a constant 
impedance can be used, so an amplistat to match that de- 
sired impedance should be chosen. There are applications 
such as a motor speed control of the type in which the arma- 
ture voltage is varied to give a wide range of speeds (some- 
time over 100:1). The impedance of the load, therefore, 
will vary tremendously. In many similar applications, the 
amplistat is chosen to match the impedance at the greatest 
power point and is checked so that the decrease in effi- 
ciency does not get out of range as the load varies from opti- 
mum impedance. Figures 6 and 7 show the effect of mis- 
matched impedance on the amplistat. Many applications 
require a load voltage that does not quite fit the optimum 
load if available supply voltage is used without a trans- 
former. It is then more economical to mismatch slightly 
than to employ a special transformer. 


SPEED OF RESPONSE 


The amplistat has a time constant ranging from micro- 
seconds to minutes. The magnitude of this time constant 
varies with supply frequency and gain per stage. Because 
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Figure 5. Supply voltage characteristics of the amplistat 
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of the relatively high permeability of the saturable core 
reactors, it is not uncommon to have inductances of 
greater than 100,000 henries in the control winding. Of 
the various factors that change the inductance of the signal 
winding in the saturable core reactor, the number of turns 
squared is the only thing that is not fixed by the power out- 
put design. It has been found that by varying the turns on 
the control winding, the resistance, and/or feedback; the 
speed of response can be adjusted from minutes or seconds 
down to the time of a half cycle of the power supply volt- 
age. (See Figure 9.) Because of the phase control type 
of a characteristic, the speed of response cannot exceed the 
time of a half cycle of its power supply voltage. However, 
by proper design the half-cycle delay can be used as only 
one delay in a multistage amplifier. That is, motor con- 
trols, voltage and speed regulators actually have been made 
with several stages at a speed of response of one half cycle of 
the supply frequency. The amplistat can be controlled by 
frequencies of the same frequency as that of the power 
supply or greater if they correspond to a harmonic fre- 
quency of the power supply. By proper design, a seélsyn 
phase shift can be amplified or a phase shift between two 
alternators or similar signals can be amplified directly with- 
out aid from any other detecting circuit. 

If the output of the signal amplified is not to be distorted, 
then the power supply frequency must be several times the 
frequency to be amplified. Audio frequencies such as 
voice or music can be amplified, but the power supply fre- 
quency must be ten kilocycles or greater for best results. 
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Magnetic amplifiers and controls have been made in the 
General Engineering and Consulting Laboratory for a 
supply frequency of greater than ten megacycles using a 
powdered iron core, but the amplification falls greatly 
when the supply frequency exceeds about ten kilocycles. 
The amplification was only about five because of the core 
materials for high frequencies have relatively poor magnetic 
characteristics for use in the amplistat. However, the 
application was largely for remote control purposes. 


AMPLIFICATION AND SIZE 


The amplification per second of an average amplistat s 
approximately a constant as size and speed of response 
varies, except in phase amplifiers. Amplifications of 10 to 
the 12th power have been obtained with one stage in the 
circuit in Figure 4¢ under laboratory conditions. 

It has been found in our work that signals of less than 10 
to the —12 watt can be amplified to kilowatt power levels. 
As in any amplifier, the smaller the signal the greater the 
effect from supply voltage and frequency variations. 
Therefore, if very small signals are applied, a push-pull cir- 
cuit or a stabilizer must be used, or both. With use of 
proper reactor design, power supply stability is the only 
limit to still smaller signals. The core used in this amplistat 
was mumetal. 

Figure 9 shows approximate size of the saturable core 
reactors required to give certain power output. Like a 
transformer, the size per unit output power varies with the 


supply frequency. That is, a saturable core reactor which 
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supplies 200 watts with a 400-cycle power supply is approxi- 
mately 6.7 times smaller in volume and weight than that 
which supplies 200 watts with a 60-cycle power supply. 
This proportionality does not hold true when the power 
supply frequency approaches higher kilocycles due to the 
effect of higher frequencies on core materials. 
Theoretically, there is no upper size limit for ampli- 
stats; however, since the amplistat requires rectifiers, the 
size of the rectifiers becomes the major space consideration 
in sizes of ten kilowatts or larger. Therefore, in many 
applications where alternating current can be used in the 
output load, the circuit in Figure 4d is preferable. A con- 
ventional saturable core reactor type also can be used to 
control large loads. The amplistat can be made to indefi- 
nitely large sizes (thousands of kilowatts if necessary). 


THE LIMITATIONS OF THE AMPLISTAT 


The amplistat is not a “cure-all”? for all engineering 
problems and will not replace all electronic tubes, ampli- 
dynes, and so on. ‘The amplistat does not have the avail- 
able speed of response and high-impedance input of the 
vacuum tube; and the single ended push-pull circuits for 
high power are not as efficient as the amplidyne. 

These limitations are not serious for most control applica- 
tions. Time of response of less than 0.01 second seldom is 
needed in control circuits. This is available with a higher 
frequency power supply. Input impedance of a large 
fraction of a megohm is practical. 

Push-pull applications involving high-power outputs can 
be handled, in most cases, with a split load by backing 
fluxes, and so on. For applications involving approxi- 
mately 100 watts or less, the amplistat is more efficient than 
amplidynes. 


THE ADVANTAGES OF THE AMPLISTAT 


The amplistat has an input winding or windings that are 
insulated so that any number of signals can be mixed and 
amplified and still remain completely isolated from the 
power supply, the output load, and from each other. Also, 
any high voltage in the signal windings can be insulated 
from the balance of the circuit. 

Experience in this laboratory has demonstrated that the 
amplistat has long life, no starting delay, no moving parts, 
and is very sturdy and quite an operation. Similar circuits 
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have operated for over 15 years without replacement of 
parts. No maintenance or forced shutdowns are caused by 
the use of amplistats when the components are properly de- 
signed. The amplistat goes into operation at the instant 
the power is turned on, with no delay for parts to come up to 
speed or filaments to heat. There are no moving parts to 
wear, no bearings to grease and no noise from rotating 
parts. The buzz of the laminations is the only source of 
noise and this can be eliminated by proper damping. The 
saturable core reactor is similar to a transformer in design, 
and the other circuit components can be mounted rigidly. 
The amplistat can be made as sturdy as the mounting com- 
ponents and the life is almost indefinite. 
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Measuring Wear in Textiles 


Abrasive wear in textiles is determined by a new method de- 
veloped by the National Bureau of Standards, which measures 
the change in capacitance of the specimen 
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Lamme Medalist for 1948 


Vladimir Kosma Zworykin (F ’45), Vice-President and 
Technical Consultant, Radio Corporation of America, 
RCA Laboratories Division, Princeton, N. J., has been 
honored as Lamme Medalist for 1948 for ‘‘his out- 
standing contribution to the concept and design of 
electronic apparatus basic to modern television.” The 
Lamme Medal, which has been awarded annually 
since 1928 by bequest of Benjamin Garver Lamme, 
was presented to Mr. Zworykin on June 22, 1949, at a 
general session of the AIEE Summer General Meeting 
held in Swampscott, Mass., June 20-24. 


The Lamme Medal 


NELSON S. HIBSHMAN 


FELLOW AIEE 


O ADVANCE the theory and practice of electrical 
engineering and to maintain a high professional 
standing among its members are the objectives of the 
AIEE. The preservation of the record of this advance, 
and the recognition of those 
who have made outstanding 
contributions to it, are among 
the most important of its 
traditional functions. It is 
both appropriate and efficient 
that the means of recognizing 
current achievement at the 
same time should honor the 
memory of pioneers. Such is 
the case with the two major 
awards given by the Institute. 
The annual award of the 
Lamme Medal recognizes a 
member of the Institute, as 
its donor intended, for ‘‘meri- 
torious achievement in the development of electrical 
apparatus or machinery.” At the same time we honor 
the memory of Benjamin Garver Lamme whose bequest 
provides the medal and whose career is a continuing source 
of inspiration to all electrical engineers. 


THE DONOR 


In selecting the Lamme Medalist for 1948, the Lamme 
Medal Committee observed a certain timeliness that should 
be mentioned. It is now within one month of exactly 
30 years since Mr. Lamme himself was the central figure 
in an award ceremony. He had been selected the ninth 
Edison Medalist of the Institute. At that time he had 


ee eee 
Full texts of the addresses delivered during the Lamme Medal presentation ceremony 
at the AIEE Summer General Meeting in Swampscott, Mass., June 20-24, 1949. 


Nelson S. Hibshman is Dean, School of Engineering, Pratt Institute, Brooklyn, 
N. Y., and Chairman of the Lamme Medal Committee. 
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completed 30 years in the practice of his profession and had 
been for 16 years Chief Engineer of the Westinghouse 
Corporation. Mr. Lamme was cited for “invention and 
development of electrical machinery.” His inventions 
were covered by 150 patents, and their application and 
development had been described in nearly 100 published 
technical papers and discussions. His designs and basic 
methods of design had played a large part in the applica- 
tion of electric power to industry and transportation. This 
application was the great established achievement on 
which the electrical industry was growing and thriving 
when Mr. Lamme was cited for his part. 

The work of the 21st Lamme Medalist now is coming in a 
similar way to its full fruition as part of this generation’s 
outstanding achievement in electrical engineering. The 
Lamme Medal Committee believes that the memory of a 
pioneer is most fittingly honored by recognizing in his 
name the work of those who make in their generation prog- 
ress comparable to his for his time. 

Mr. Lamme’s interests were broad. In past years, 
spokesmen for the Lamme Medal Committee have re- 
viewed his major work in the 
design of electric machinery; 
his interest in, and direct 
contribution to, the selection 
and training of young engi- 
neers; and his hobbies such 
as archeology, photography, 
and travel. They have con- 
veyed a clear sense of his 
shy but warm and friendly 
personality. I would like to 
add to the record a word 
about his relations to the In- 
stitute. Except for a period 
of three years when he was 
a member of the Board of 
Managers, he held no major office. Administrative work 
of any kind was not to his liking. However, several ref- 
erences in his autobiography indicate that he considered 
a call for participation in the work of the Institute to have 
a prior claim on his time. He served on several techni- 
cal committees and made notable contributions, especially 
in Standards. His 20 major papers and 30 discussions 
recorded in the Transactions show that his participation 
was active. In 1915 he was selected to represent the 
AIEE on the United States Naval Consulting Board. He 
served in this capacity for four years, heading several of the 
board’s most active committees. 

The best evidence, however, of the place the Institute 
held in Mr. Lamme’s thought is the fact that he entrusted 
to it the duty of perpetuating through this award his ad- 
monition to “view hopefully the hitherto unattainable.” 


e Medal 


ELECTRICAL ENGINEERING 


The Medalist’s Career 


DAVID SARNOFF 


MEMBER AIEE 


R. ZWORYKIN came to the United States from across 

the seas in 1919. Five years later—the required 
minimum established by our government—he became an 
American citizen. He landed in this country with small 
financial assets, but with exceptional knowledge, energy, 
and attributes—all of which he placed at the disposal of 
his adopted land. His great love was television, and he 
worked tirelessly toward the goal of an all-electronic system 
that some day would prove to be the world’s greatest 
means of mass communication, education, and entertain- 
ment. 


ACHIEVEMENTS IN TELEVISION 


His first achievement was development of the basic 
principles of the now famous iconoscope tube. Then he 
began working on an over-all system incorporating this 
new electronic “eye.” ‘To achieve this he also developed 
the kinescope, or television 
picture tube, for the receiver. 

With the development of 
the iconoscope and kinescope, 
the tide of progress in tele- 
vision definitely turned from a 
mechanical to the electronic 
system. On December 29, 
1923, Dr. Zworykin filed a 
patent application on the 
iconoscope, and in 1924 hedis- 
closed the underlying details 
of the kinescope. Confident 
that he was on the right 
track, he intensified his 
efforts to develop the com- 
plete system, and in 1929 he 
demonstrated _ all-electronic 
television publicly for the 
first time, proving that it was 
far superior to the old me- 
chanical system with its mo- 
tor and revolving disk. Scan- 
ning was done electronically 
and the picture was repro- 
duced electronically. 

Dr. Zworykin continually 
has made _ contributions 
toward improving the science and art of television. His 
research activities, and the group of scientists working 
with him in RCA Laboratories, have included many 
phases of electronics other than television. Their work 
has led to the development of many interesting and im- 
portant devices including various forms of secondary 
emission multipliers and image tubes, prominent among 
them the Image Orthicon tube as an improved electronic 
‘eye’? camera. 


David Sarnoff is Chairman of the Board, Radio Corporation of America New York, 
NY; 
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Their intensive study of electron optics led directly 
to research in electron microscopy. After several years 
of concentrated effort, Dr. Zworykin and his associates 
developed the RCA electron microscope which is capable 
of magnifications up to 200,000 diameters. 

Thus they greatly have extended the range of man’s 
vision, enabling the public to see far beyond the horizon 
by means of television, while scientists through the electron 
microscope peer into the submicroscopic world to view 
hitherto unseen infinitesimal particles. 


OTHER WORK IN ELECTRONICS 


Dr. Zworykin’s research in electronics and electron 
optics contributed greatly to the victory in World War II. 
As early as 1934, five years before the war, he formulated 
plans for an air-borne television system to serve in guiding 
radio-controlled flying torpedos. Research work on this 
project progressed steadily and such guided missiles were 
being employed before V-J Day. With the years of peace 
ahead, Dr. Zworykin’s work on air-borne television, to- 
gether with the work of RCA and Navy research engineers 
who succeeded in reducing the size and increasing the 
sensitivity of the all-important 
pickup tube, represents a 
treasure of scientific achieve- 
ment out of which may 
emerge a revolutionary exten- 
sion of television’s uses. 

It is recorded that during 
World War II, Dr. Zworykin 
performed outstanding service 
as a member of the Scientific 
Advisory Board to the Com- 
manding General of the 
United States Army Air Force, 
the Ordnance Advisory Com- 
mittee on Guided Missiles, 
and three important subcom- 
mittees of the National 
Defense Research Committee. 
In the course of his war work, 
he directed research resulting 
in the development of air- 
craft fire control, television- 
guided missiles, infrared image 
tubes for Sniperscopes and 
Snooperscopes, and storage 
tubes. He received the Presi- 
dential Certificate of Merit 
in recognition of his dis- 
tinguished achievements during the war. 


INTEREST IN ELECTRONIC COMPUTERS 


In January 1947, Dr. Zworykin disclosed work on a 
universal electronic computer. The principles of the 
project now are under development at RCA Laboratories 
with the co-operation of Dr. John Von Neuman of the 
Institute for Advanced Study at Princeton, N. J. This 
extraordinary device may open new vistas for all scientists 
in that it may enable mathematicians to determine new 
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mathematical processes, which will free them from the 
older, time-consuming methods. 

One interesting and significant use of the computer may 
be to make possible accurate weather prediction and con- 
trol. The device permits the rapid computation of the 
tens of thousands of observations necessary to predict the 
weather with accuracy. The difficulty heretofore has been 
that if computations were carried out accurately, years 
might elapse before arriving at an answer representing 
the prediction of as little as a half day ahead. 

Use of the electronic weather forecaster in weather 
control contemplates not the bringing about of climatic 
changes over vast areas, but the modification of local 
weather disturbances such as the breaking up or deflection 
of storms, precipitation of moisture in drought areas, the 
prevention of killing frosts, and the elimination of dangerous 
fogs. Thus, to quote Dr. Zworykin, “‘The old saying about 
the weather, as something that everybody talks about but 
no one does anything about, has ceased to be justified.” 

Another of Dr. Zworykin’s inventions is farther removed 
from the dream world. It is a novel electronic clock 
with no moving parts, motors, wheels, main-spring, or 
hands, which tells the time down to each second. ‘This 
ultramodern timepiece has more than 170 electron tubes, 
but Dr. Zworykin will tell you it is quite simple. It counts 
the 60-second pulsations of ordinary electric current and 
indicates that count by means of lights in seconds, minutes, 
and hours. 

Out of another of Dr. Zworykin’s ideas involving elec- 
tronic counters may come the first truly accurate methed 
of polling this country’s citizens on matters of national 
interest. Such a system, when fully developed, would 
enable the television home receiver to act as a miniature 
transmitter in sending “‘yes”’ or “‘no”’ signals to a counting 
device at the television station. With such a system, the 
sentiment of the citizenry on important issues could be 
obtained almost immediately. 


THE MEDALIST AS LECTURER AND AUTHOR 


As Dr. Zworykin’s prominence in television and elec- 
tronics has risen, he has been called upon to lecture before 
learned societies all over America and in a number of 
countries in Europe. He represented the National Acad- 
emy of Sciences at the Scientific Congress in Liege, Belgium, 
in 1947, on the occasion of the centennial of the Association 
of Engineering Graduates of the University of Liege. That 
same year, he represented the National Academy of 
Sciences, the Institute of Physics, and the Radio Corpora- 
tion of America at an international conference of radio 
engineers in Rome, organized to commemorate the 50th 
anniversary of Marconi’s invention of wireless. - 

Dr. Zworykin is coauthor of four books in the electronics 
field: ‘‘Photocells and Their Applications,” ‘Television,’ 
“Electron Optics and the Electron Microscope,” and 
“*Photoelectricity.”” He also is author and coauthor of 
many scientific papers on photoelectricity, electron optics, 
and electron microscopy. 

I recently asked Dr. Zworykin what he is presently 
dreaming about, and he smilingly replied that he never 
dreams, he sleeps soundly. But he added that in 
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his working-day his mind is very much occupied right 
now with the great possibilities which he foresees for 
industrial television. 

This, then, is the 1948 Lamme Medalist, Dr. Vladimir 
Kosma Zworykin, scientist extraordinary of this age. 


The Engineer’s Role in the Progress 
of Science 


VLCADIMUTRS Ke Zio RAY bert 
FELLOW AIEE 


HE PRESENTATION of the Lamme Medal in 

recognition of my efforts in the development of tele- 
vision does me a great honor. I appreciate it all the more 
since some of my earlier efforts in this field, at the Westing- 
house Electric Corporation in Pittsburgh, Pa., coincide 
with the tenure of Mr. Lamme as Chief Engineer of that 
corporation. In considering the engineer’s role in the 
progress of science, I shall be mindful of the great con- 
tributions made by Mr. Lamme and his generation of 
able engineers. 


THE SCIENTIST AND THE ENGINEER 


The events of the last war have catapulted science into 
the forefront of public consciousness. Whether regarded 
with admiration or distrust, the scientist’s importance in 
the scheme of things is accepted. Never too careful in 
its distinctions, the public seems to have replaced the 
businessman and engineer with the scientist as its prophet 
of the new age—with or without the scientist’s consent. 
This change in fashion need not concern us too much; 
in some measure it redresses an unbalance in salutary 
fashion. However, it provides an occasion for a re- 
examination of the role of the engineer, not merely in 
advancing the standard of living and adding to our comfort 
and convenience, but in the progress of science itself. 

Actually the man in the street becomes conscious of 
scientific advances only as the engineer translates them 
into an instrument, a manufacturing process, or a machine. 
Consider, as an example, the field of electricity. The basic 
principles upon which every electric device rests were dis- 
covered and enunciated by physicists such as Faraday, 
Maxwell, Hertz, and Lorentz. Yet, even though Faraday 
foresaw the practical potentialities of his discoveries 
sufficiently to counter the contemptuous comment of a 
member of Parliament with the remark, ‘‘You may tax it 
some day,’’ these men, by themselves, could not have 
ushered in the electrical age. That took engineers—men 
whose extensive, rather than intensive, knowledge of many 
fields enabled them to utilize the findings of physicists, 
chemists, metallurgists, mechanics, and others for the 
construction of dynamos and motors, cables, dams, and 
all the rest of the factors playing a role in the production, 
distribution, and utilization of electric power and the 
creation of an electrical communication network. 

Commonly the development from scientific discovery 
to practical utilization is continuous. Under such circum- 
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stances the distinct functions of scientist and engineer 
are readily confused. The strategic importance of the 
engineer in making the products of scientific discovery 
available to the public becomes evident when, for pro- 
longed periods, a scientific discovery remains dormant 
because engineering talent is not applied to its utilization. 
For example, two or three generations of physics students 
were delighted by the brilliant colors of gas discharges in 
Geissler tubes before Claude promoted their use in outdoor 
signs, giving Main Street its characteristic garish hue. 
Again, both the copious emission of ultraviolet radiation 
by the low-pressure mercury arc and the efficient conversion 
of this radiation into light by various crystalline substances, 
phosphors, were known long before engineers undertook 
the development of our present-day fluorescent lamps. 
The photovoltaic effect in selenium was discovered at least 
50 years before; in the 1930’s, it became the subject of 
intensive study by engineers and, soon thereafter, uni- 
versally employed in exposure meters. 

In all these cases the emphasis has been placed on the 
engineering development succeeding a scientific discovery. 
At the moment we are more interested in the fact that 
engineering progress uniformly promotes scientific dis- 
covery by giving the scientist tools of increasing effective- 
ness. The present development of nuclear science appears 
inconceivable without the assistance received from the 
electronic industry in the form of high-power oscillator 
tubes and control equipment of all kinds. The same 
applies to the study of cosmic rays, the research into the 
nature of the electron through the study of atomic reso- 
nances, and almost every other problem in the forefront of 
present-day scientific interest. 


HISTORY OF TELEVISION 


Let us consider the history of television engineering in 
somewhat greater detail. It seems reasonable to regard 
the application of electronic methods to television as the 
crucial step making present-day high-quality television 
possible. In the same year in which J. J. Thomson 
identified the electron, Ferdinand Braun invented the 
cathode-ray oscillograph which became a measuring and 
testing tool of ever-increasing importance in electrical 
engineering. At the same time, it contained the three 
essential elements of all electronic viewing tubes—the 
electron beam, the deflecting fields, and the fluorescent 
screen—and was actually applied for this purpose by 
Boris Rosing, a decade later. 

Rosing labored under two handicaps: On the one hand, 
the problem of amplification as yet was unsolved so that 
picture signals of adequate strength for beam modulation 
were unavailable; on the other, the basic principles for 
forming a small, sharp, and intense electron spot on the 
fluorescent screen were as yet unknown. As a result, any 
reproduced picture of necessity would have been very 
unsharp and faint. 

Both of these handicaps were removed in the course of the 
succeeding two decades, by de Forest’s audion and Busch’s 
formulation of electron optics. While de Forest was greatly 
and even primarily concerned with the practical application 
of his invention, the discovery of the principles of electron 
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optics was the outcome of a careful analysis of the factors 
limiting the accuracy of the measurement of the ratio of the 
charge and mass of the electron—a purely academic prob- 
lem. However, it soon was applied by engineers to the 
urgent problems of precision oscillography and of electronic 
picture pickup and picture reproduction. The same 
engineers and laboratories that concerned themselves with 
these problems repaid science generously by supplying it 
with a new tool of extraordinary power and versatility, 
the electron microscope. Only the combined knowledge 
of vacuum technique, electronic control methods, magnetic 
materials, and so forth, possessed by these engineers was 
capable of creating an instrument which is both practical 
in its operation and comes close to achieving the optimum 
in the resolution of detail as set by the basic properties of 
electrons and electron lenses. 

A second development, which is an outgrowth of efforts 
to increase the sensitivity of television pickup devices, is 
the multiplier phototube. In combination with suitable 
phosphors this tube is quickly achieving a dominant role 
as detector for radiations and high-speed particles in 
nuclear and cosmic ray research, unparalleled in sensitivity 
and speed of reaction. Of comparable importance are 
its uses in spectroscopy, spectrochemical analysis, as- 
tronomy, X-ray measurements, and a host of other fields 
of science. 


TELEVISION AS A MAJOR INDUSTRY 


After the effectiveness of the iconoscope and kinescope, 
the basic electronic pickup and viewing tubes had been 
demonstrated and the principles on which a successful 
television system must be founded had become accepted, 
nearly a decade was needed before television was ready for 
the public. This period saw many improvements in the 
pickup tube and viewing systems, improved amplifier 
and antenna designs, studies in ultrashort-wave propaga- 
tion, experiments in programming, and field tests. The 
justification for this ample preparation is to be sought in 
its results. Since, at the close of the war, television broad- 
casting was given free rein, it has developed into a major 
industry. Nearly a million sets were produced last year, 
increasing the number in the field by a factor of six, while, 
at the same time, the number of operating stations rose 
from 18 to nearly 60. A network consisting of concentric 
cables with ultrahigh-frequency links joins the Eastern 
Seaboard with the Great Lakes district and may span the 
continent in the not too distant future. The rate of growth 
of television broadcasting appears to be hampered only by 
the limited space available in the frequency spectrum. 

There are, however, many applications of television 
which are not so limited. If the transmission is by cable 
or along sharply defined radio beams the problem of inter- 
ference, and hence of frequency allocation, vanishes. As 
a matter of convenience, it has become customary to refer 
to television applications satisfying this condition collec- 
tively as “‘industrial television.”” Even now these uses are 
important and widespread. Special, compact cameras 
and receiving units are being built for such purposes as the 
surveillance of gauges and machines at inaccessible and 
remote places. Dangerous operations currently can be 
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watched by the television camera while the operators 
remain at a safe distance. Systems such as Teleran promise 
to give the aircraft pilot continuous visual information on 
his position relative to the terrain and relative to other 
airplanes, increasing the safety of flight in all kinds of 
weather. The outreach of important sessions, such as 
those of the United Nations Assembly, is increased by 
providing television receivers in separate halls for the 
press and an overflow audience. Similarly, department 
store managers can present to customers fashion shows 
and special sale items through television receivers located 
at a number of strategic points in the store. In several 
large new hospitals a threefold use of television is planned: 
Television is to serve for the entertainment of the patient, 
for his continuous surveillance by the nursing staff, and, 
finally, for the observation of operations by visiting physi- 
cians, consultants, and medical students. 

It is not difficult to visualize uses which a number of these 


techniques may have in the scientific field. I wish, how- 
ever, to point out one other by-product of television re- 
search which promises to play a vital role in scientific 
investigation—the storage or memory tube. This tube, 
by increasing speed of storing and releasing information in 
electronic computing machines, promises to make possible 
the rapid solution of problems whose complexity now 
baffles us. Only through the application of such devices, 
for instance, does the creation of a truly reliable weather 
prediction service appear feasible. 

I have given a few examples of the contribution of engi- 
neering, and television engineering in particular, to the 
progress of science. However, the greatest benefits can 
be achieved only through the intimate interplay of funda- 
mental science and engineering. As long as both fields of 
endeavor are adequately staffed and exchange information 
freely, we need not fear for the material progress of our 
civilization. 


Proposed Frequency Band Designations 


AN AIEEE GCOMMITTEE REPORT 


HE CHART of Figure 1 was prepared through the 
efforts of the AIEE Joint Technical Committee on 
Standard Frequency Bands and Designations. The primary 
object of the chart is to promote the use of band designation 
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numbers to indicate frequency ranges over the whole useful 
range of frequencies which occur in nature, thus giving a 
single co-ordinated system. It will be noted that the band 
number is the exponent of ten corresponding to the lowest 
frequency of the band. 

The wave length values, both acoustic and electro- 
magnetic, are given simply as reference points and it is not 
intended that they shall be used as band designations. 

The notation opposite band (—1) indicates that fre- 
quencies in this range often are of particular interest to 
bridge designers and to designers of large rotating machines. 
Similarly, the frequencies of band (0) are of particular values 
in geophysical prospecting and occur often in seismological 
phenomena. 

The dividing line between various groups may be subject 
to comment. For instance, television is indicated as cover- 
ing higher frequencies than the officially assigned bands. 
However, even higher frequencies than indicated may be 
used for this purpose some day. 

The communication bands are shown at the left to double 
scale since the notations became too crowded otherwise. 

This diagram supplements a brief report and abbreviated 
table which appeared in Electrical Engineering, May 1947, 
page 471. 


Full text of a report prepared by the AIEE Joint Subcommittee on Standard Frequency 
Bands and Designations. 


Personnel of Subcommittee: Thomas Spooner, Chairman (representative, Electronic 
Standards Committee); C. T. Burke (representative, Instruments and Measurements 
Committee); G. B. Ransom (representative, Communication Committee); F. B. 
Silsbee (representative, ASA Sectional Committee C68) ; J. E. McCormack (representing 
ASA Electric Light and Power Group). 
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Electrolytic Zinc Plant 


JOSEPH S. BOWMAN 


‘ 


MEMBER ATEE 


HE electrolytic zinc plant of the American Smelting 

and Refining Company at Corpus Christi, Tex., was 
designed by company engineers and built during 1941 
and 1942 for production of high-grade metallic zinc; the 
first zinc was produced in October 1942. 

The plant is divided into eight divisions: concentrates 
storage, roasting, acid, leaching, purification, electrolysis, 
melting and casting, and 
power. A plan of the plant 
is shown in Figure 1. 

The zinc ore is brought to 
the plant in the form of finely 
ground concentrates contain- 
ing approximately 57 per cent 
zinc in the form of zinc sulfide 
(ZnS), and some impurities. 


This article presents a detailed description of 
the electrolytic process used in the production 
of metallic zinc at the electrolytic zinc plant of 
the American Smelting and Refining Company 
at Corpus Christi, Tex. 
for the entire plant, which represents 35 per 
cent of the total plant installation cost, also is 


quantity of silver. The zinc is deposited onto aluminum 
cathodes for a period of 24 hours and then stripped off by 
hand. 

The purified solution of zinc sulfate from the purifica- 
tion section flows into wood-stave lead-lined storage tanks 
at the electrolyzing division. Each of these tanks can store 
150,000 gallons. Gravity of the solution is adjusted in 
these tanks by addition of 
condensate from heating coils 
or from the power plant, if 
needed. From these tanks the 
solution is pumped by three 
1,500 gallons-per-minute 
pumps into the main cell- 
feed lead-lined wood launder 
which extends the length of 


The power division 


The zinc in the concentrates described. the cell room. Certain condi- 
is roasted to zinc oxide (ZnO) tioning reagents are added 
in two flash roasters, a process where the solution enters this 
similar to burning powdered coal in boiler plants. Under launder. The solution then flows to 32 launders each of 


normal operations 160 tons per day of concentrates are 
roasted. Gas from the roasters contains sulfur dioxide (SO,) 
from which 125 tons per day of sulfuric acid is made and 
sold. 

The ZnO from the roasters is leached in spent solution 
from the electrolytic cells, which contains sulfuric acid 
(H.SO,), giving an impure zinc sulfate solution (ZnSO,). 
This solution is filtered and purified to remove the im- 
purities, some of which, such as gold, silver, copper, and 
cadmium, are recovered. The purification process is of 
utmost importance if pure zinc is to be produced, and, 
therefore, must be done with care. A typical analysis of 
the purified solution is 


Zinc 172 grams per liter 
Manganese 5 grams per liter 
Iron 15 milligrams per liter 


Copper, cadmium, cobalt, and so on 1 milligram per liter or less 


The manganese is added during the leaching process as 
one of the purification reagents and is not deposited out of 
solution by the electric current with the zinc. 


ELECTROLYSIS 


The metallic zinc is recovered from the purified zinc 
sulfate solution (ZnSO,) by the passage of an electric 
current through the solution in electrolytic cells. Current 
is led to the cells through lead anodes containing a small 


Essential substance of paper 49-124, “Electrolytic Zinc Plant of the American Smelting 
and Refining Company at Corpus Christi, Tex.,” recommended by the AIEE Mining 
and Metal Industry and the Chemical, Electrochemical, and Electrothermal Committees 
and eae by the AIEE Technical Program Committee for presentation at the AIEE 

est District Meeting, Dallas, Tex., April 19-21, 1949. Not scheduled for 
publication in AIEE Transactions. 
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which feeds a bank of ten cells. From these bank launders 
each cell receives a regulated quantity of solution of ap- 
proximately eight gallons per minute. A by-pass allows 
the excess flow in the main launder to be returned to the 
spent solution storage tanks. 

The cell overflow discharges on the far side of the cells 
from the feed into launders along each row of cells, and 
these in turn flow into a main return launder. The indi- 
vidual bank launders are made of an insulating plastic to 
reduce stray currents. The two main return launders 
are made of wood and are lead-lined. These discharge 
into two lead-lined wood-stave hot spent solution storage 
tanks. Each has a capacity of 55,000 gallons. From these 
tanks some of the hot solution is pumped by two 900 gallon- 
per-minute pumps to the leaching division through a lead 
pipe. Three 1,500-gallon-per-minute pumps circulate the 
hot spent solution to a 3-section forced-air draft cooling 
tower from where it flows back to the cool solution storage 
tanks for recirculation through the cells. 

The total volume of solution in the cell circuit is 
about 350,000 gallons. About 40,000 gallons of water 
per day are evaporated in the cooling tower. This tower 
is constructed of acidproof brick with lead-lined basins. 
It was the first cooling tower of its kind built for the purpose 
of cooling a sulfuric acid solution. Its three fans force a total 
of 356,000 cubic feet of air per minute through the tower. 
Each fan is direct driven by a 100-horsepower motor. 

The cells are installed in two electric circuits, each of 
160 cells, of which 20 are in the nature of spares. This 
number of cells is taken out of the circuit each day for 
cleaning. So there are 140 active cells in series across 
each 500-volt d-c circuit. The cells are arranged in 32 
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Figure 1. Plan of electrolytic zinc plant at Corpus Christi, Tex., showing the location of the electrolyzing and the power divisions on 


the right 


rows or banks of ten each, or 16 banks in each circuit. 
Each cell contains 25 anodes and 24 cathodes. The current 
for one circuit enters the first cell of number 1 bank from 
a positive copper conductor bar through the 25 anodes in 
parallel, through the electrolyte to the 24 cathodes in 
parallel, to the anodes of the next cell and so on through 
the first bank of ten cells to a copper cathode bar at the 
rear of bank 1, through a copper connecting bar to the 
anode bar at the rear of bank 2, through the 10 cells of 
bank 2 to the cathode bar at the front end of bank 2, to 
the connecting bar between banks 2 and 3, and so 
on through the 16 banks. Alternate banks of cells are 
equipped with removable cutout bars at the front end to 
provide a ready means to remove the 20 cells in two 
adjacent banks for cleaning and maintenance. 

The cells are made of 4-inch thick reinforced concrete 
and lined inside with sheet lead. Inside dimensions are 
7 feet long by 21/2 feet wide by 41/, feet deep. The cells 
are set on glass blocks to insulate them from ground. The 
anodes are cast in the plant of silver-lead alloy, in the 
form of a grid 195/s inches wide, 31 inches long, and 5/16 
inch thick. Openings in the grids are 9/16 inches square. 
The anode head bars, from which the anodes hang in the 
cells, are made of copper and covered with antimonial 
lead to which the anodes are attached by burning the anode 
to the lead covering. When the anodes are removed from 
the cells for cleaning they are lifted 12 or 13 at a time by 
means of an anode lifting device and hand-operated chain 
block supported on a trolley on an J beam above each bank 
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of ten cells. In the cells the anodes are spaced three inches 
apart and porcelain button insulators attached to the 
anodes near the lower corners aid in maintaining their 
correct spacing. 

The cathodes are made of rolled aluminum sheet, 21 
inches wide, 36 inches long, and 3/16 inch thick; and are 
attached to the aluminum alloy head bars by welding. 
Lugs on the head bars provide a convenient means for 
lifting. The lifting device, its chain block and trolley 
being insulated from the supporting steel by a strain 
insulator, raises 12 cathodes at a time from the cells and 
transfers them to the stripping floor. After the zinc is 
stripped from the 12 cathodes, they are returned to the 
same cell. Removable wood strips on the two vertical 
edges prevent the zinc from being deposited there, and thus 
make stripping easier. They also help to maintain proper 
cathode spacing in the cells. 

A unique feature! developed for this plant is the design 
of contact between cathode head bars in one cell and anode 
head bars in the next. This is a truncated cone-shaped 
piece of copper with small end down and a threaded stud 
on top screwed into a tapped hole in the underside of one 
end of the cathode head bar. The cone wedges vertically 
between milled copper buttons attached to the end of 
anode head bars in the next cell. The cone-shaped con- 
tacts on the cathode and anode head bars also form a 
wedge-type contact with the conductor bars at the two ends 
of the cell banks. This special type of contract provides 
for easy and effective cleaning. 


ELECTRICAL ENGINEERING 


Anodes and cathodes are supported on specially shaped 
porcelain insulators set on top edges of the cells. Head 
bars of electrodes set in grooves in the insulators which are 
spaced to give the correct spacing between anodes and 
cathodes. 

When removing the 12 cathodes from the cell for strip- 
ping, every other one is removed at one time. By leaving 
half the cathodes in the cell the electric circuit is not 
broken. ‘The cathodes are transferred to stripping racks 
designed so that both sides of the cathodes are easily 
accessible. The 24-hour deposit of zinc is manually re- 
moved from the cathodes by the use of a stripping knife 
and mallet. The zinc sheets are stacked in racks from 
where they are picked up by a gasoline-electric truck 
equipped for the purpose with lifting forks. The zinc is 
taken to a scale, weighed, and deposited on the charging 
platform at the melting furnace. 

Anodes and cells are cleaned every 16 days. The anodes 
are scraped, brushed, and repaired when necessary, before 
being replaced in the cells. A vacuum cleaning system is 
used for removal of solution and manganese slime from the 
cells. Any solids which the vacuum system cannot remove 
is scraped off and removed manually. 

A froth on the surface of the cells, produced by frothing 
reagents, minimizes the mist which otherwise would rise 
from the cells along with the escape of gas bubbles produced 
during electrolysis. 

Current density in the cells is between 50 and 60 amperes 
per square foot. This current flowing through the re- 
sistance of the electrolyte generates a large amount of heat 
(some 10,600,000 Btu per hour) which is removed by the 
continuous flow of solution through the cells and by cir- 
culating the hot spent solution over the cooling towers de- 
scribed in a preceding paragraph. Temperature of the 
solution in the cells is maintained at approximately 97 
degrees Fahrenheit. 

The percentage of zinc and the strength of sulfuric acid 
in the electrolyte in the cells is maintained as nearly constant 
as possible at 60 grams per liter of Zn and 180 grams per 
liter of H,SO,. A typical analysis of the solution leaving 
the cells shows the zinc content to be 56 grams per liter 
and the sulfuric acid to be 200 grams per liter. 

It is interesting to note the great number of individual 
items in the cell operation. Remember, there are 320 cells, 
each equipped with 25 anodes and 24 cathodes; that 
means a total of 8,000 anodes and 7,680 cathodes in use. 
Since 40 cells are out of service there are two sheets to be 
stripped from each of 6,720 cathodes or 13,440 zinc sheets 
to be handled every day. Their weight averages 12.25 
pounds each, or a total of 164,600 pounds per day, giving a 
monthly production of 2,500 tons. 

Average energy consumption in the electrolytic cells to 
produce a pound of zinc is approximately 1.5 kilowatt- 
hours. 

The zinc sheets, after being weighed and stacked at the 
‘melting furnace platform, are charged into the furnace. 
‘This is a reverberatory furnace having a capacity of 140 
tons of molten zinc and is fired by natural gas. Fumes and 
‘gases from the furnace are cooled by passing through 16 
‘vertical cooling pipes and forced by a 12,000-cubic-foot- 
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per-minute fan through a baghouse where the zinc oxide, 
inadvertently formed in the melting furnace, is recovered. 

Molten zinc is taken from the furnace manually in two 
500-pound-capacity ladles supported on trolleys, and 
poured into molds. There are 80 of these molds. After 
being filled, the top surface is skimmed and then the full 
molds are sprayed with water to chill the metal which 
quickly solidifies, and the bars of zinc are dumped. They 
weigh 50 pounds each. They are stacked by hand in 
4,000-pound stacks, picked up by forked trucks, weighed, 
and stacked in 50-ton lots on the shipping platform. From 
here they are loaded into railroad cars. The zinc pro- 
duced analyzes better than 99.99 per cent pure. 


POWER DIVISION 


Power for the plant is generated in the company’s power 
station, one of the principal divisions, and representing 35 
per cent of the total plant installed cost. Steam is gener- 
ated in three natural-gas-fired steam generators (boilers), 
each rated at 125,000 pounds of steam per hour at 425 
pounds per square inch (gauge) and 700 degrees Fahren- 
heit total temperature, and equipped with turbine-driven 
induced- and forced-draft fans, tubular-type air preheater 
and water walls. One steam generator is a spare unit 
since two can supply sufficient steam for continuous full 
load plant operations. All make-up water for boiler feed 
is softened in a water treating plant. 

Electric power is generated by seven 2,500-kw steam 
turbine generators. Two of these units have 2,000-kw 
2,400-volt 3-phase 60-cycle 3,600-rpm alternators which 
supply power for all uses except the electrolytic cells. 
The alternators are each equipped with a closed air cooling 
system. The two turbines supply some of the process 
steam from 75-pounds-per-square-inch automatic extrac- 
tion nozzles, and lower pressure nonautomatically ex- 
tracted steam for boiler feed water heating. Any re- 
maining steam goes to surface condensers, the condensate 
going into the boiler feed. The other five turbines are 
straight condensing, nonextraction type. Each one drives 
two 1,250-kw 500-volt d-c generators through speed re- 
duction gear units. The turbines operate at 3,600 rpm, 
and the generators at 750 rpm. 

The d-c generators are cooled by air from a common 
duct below, passing through the generators, and discharging 
into the turbine room. The air is supplied by a 130,000- 
cubic-foot-per-minute fan which draws its air through an 
evaporative-type air filter and cooler having fiber glass 
elements that are kept wet and clean by water sprays. 

Turbine condenser cooling water is cooled in a redwood 
cooling tower having 11 sections, each equipped with an 
induced-draft fan on top driven by a 40-horsepower 2-speed 
motor. Control equipment for the motors is installed in 
a group in a weatherproof steel housing on the ground near 
one end of the tower. 

The a-c switchgear is typical metalclad type, equipped 
with electrically operated oil circuit breakers from a storage 
battery, and automatic frequency control, a refinement 
seldom found in industrial power plants of this type. 
Alternator windings are protected by ratio differential 
relays. 
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The d-c switchgear is the type usually found in large 
electric railway power stations. It is equipped with 
electrically operated generator and feeder air circuit 
breakers, the positive and negative circuit breakers being 
operated independently. 

Switching is arranged so that the numbers 1 and 2 d-c 
turbogenerator units supply power to number 1 feeder 
circuit to the electrolytic cell room, and turbogenerator 
units numbers 4 and 5 supply power to electrolytic feeder 
circuit number 2. Number 3 generating unit may be 
switched to either feeder circuit, or half its capacity (1,250 
kw) to each feeder circuit. No provision is made to parallel 
the two feeder circuits. 

The original plan was to use the number 3 d-c generating 
unit as a spare for the other four, but it soon was found that 
the zinc plant had sufficient capacity to utilize the output 
of the five d-c generators and so produce 25 per cent more 
zinc than was first anticipated. So normal operation 
is for all five units to operate at practically full capacity, 
supplying two circuits, each with 11,500 amperes at 500 
volts, a total of 11,500 kw. 

The 2,400-volt a-c distribution system, consisting of 
seven feeders, is carried in metal conduit underground, 
either embedded in concrete or on the outside building walls, 
so there are no pole lines through the plant. The reason 
for using metal conduit was that there is a marked earth 
movement in the area which fibre or tile duct cannot 
withstand; and the object of embedding the metal conduit 
in concrete is to protect it from the active corroding effect 
of the earth resulting from the large quantity of salt. 

The ground at the power plant location was soft so it 
was necessary that both the building and heavy equipment 
foundations be supported on piles. In the area covered 
by the power plant there were more than 1,200 wood piles 
driven an average of over 40 feet into the ground. Over 
a considerable area under the turbogenerator founda- 
tions, the piles are spaced every 31/2 feet in both directions. 
Some of the ground was so wet and soft that interlocked 
sheet steel piling was driven to retain the earth. 

All motors throughout the plant, except a few large 
2,200-volt ones in the power station, are 440-volt 3-phase 
induction or synchronous type. The 2,400-volt primary 
system feeds eight unit-type substations located near the 
various departments. These substations consist of a 
300- or 450-kva 3-phase 2,400- to 480-volt transformer 
and a circuit breaker compartment containing two or three 
air circuit breakers and watt-hour meters each supplying 
440 volts to group-operated control centers in the several 
sections of the plant. The substation in the powerhouse 
is of the indoor type with an air-cooled transformer. The 
other seven are outdoor types with oil-insulated trans- 
formers and outdoor-type steel enclosures for the circuit 
breakers and meters. 

The control centers contain combination magnetic 
starters with air circuit breakers for each motor in the 
group, with control start-stop push buttons at locations 
convenient to the operators. 

The two d-c feeder circuits to the electrolytic cell room 
are installed in an underground tunnel between the power 
plant and cell room. Each circuit is made up of a positive 
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and negative conductor each having a cross-sectional area 
of 18 square inches of copper, made up of 12 1/,- by 6-inch 
bars grouped in the following manner: 


Ill III 
III Ill 


and supported on special insulated clamps. This arrange- 
ment of bars carries the same amount of current at the same 
or lower temperature as 25 square inches of copper will 
carry when the bars are arranged in the conventional way, 
all at the same elevation and spaced 1/4 inch apart. This 
design of conductor bars saved more than five thousand 
dollars in the cost of copper. All surfaces at joints in the 
conductor bars were silver-plated with a portable brush 
plating equipment, to prevent hot joints on account of 
the high resistance caused by oxidation of the copper. 
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Television Applications 


Entertainment is just one of a great many services that 
television will offer the American public in the future, 
according to W. W. Watts, vice-president in charge of the 
Radio Corporation of America Engineering Products De- 
partment. In a talk on ‘‘Television’s New Directions” 
before the Engineers’ Society of Milwaukee, he outlined 
the roles which the medium will play in industry, commerce, 
law enforcement, medicine, education, and _ graphic 
communication. 

In industry, fixed-focus television cameras will be used in 
laboratories and at critical points on production lines for 
inspection of materials and observation of processes and 
gauges in locations where explosive materials, dangerous 
gases, extreme temperatures, or difficult access make it 
impracticable to station a human observer. 

Another application is the use of television for air naviga- 
tion and traffic control. Radar screens showing all aircraft 
in the vicinity of the airport, together with transparent 
maps and other superimposed information, would be sent to 
television receivers in airplanes. 

Mr. Watts told of how the medium has been applied to 
medical and surgical instruction, and described a process in 
which the camera looks down the eyepiece of a microscope 
and the image obtained is projected on large screens before 
a large classroom. He also stressed that manufacturing 
methods in fields ranging from heavy engineering to watch- 
making can be taught to large groups via video. 

Furthermore, Mr. Watts predicted that patrons will be 
seeing more television in the theater, and that some ex- 
hibitors will be throwing images of 15 by 20 feet or larger 
on their screens by the end of this year. He described a 
new lightweight theatre unit weighing only 50 pounds and 
having a 151/2-inch lens and a 20-inch spherical mirror. 
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Electrical Essays 


Electromagnetic Induction Intensifier 


The company where I work does a large business manu- 
facturing coils of insulated wire which are linked by 
magnetic fields. In many of the places where these coils 
are used, in reactors, transformers, and in induction 
motors, these magnetic fields vary in time. 

Engineers of my company tell me that these variable 
linking magnetic fields induce voltages in these coils, and 
that is how these coils fulfill their useful purposes in the 
machines in which they are placed. They say that the 
voltage induced in a coil, E, is equal to 10-8 times the rate 
of change of the flux-linkages ®, or 


They tell me that they calculate the flux-linkages @ in 
this way. First they measure or calculate the magnetic 
induction, or flux density, B, at all points in space. That 
is, they determine the magnitude of B, and also the direc- 
tion in which it points. Then starting at any point, they 
draw a curve following always the direction of the magnetic 
induction, B, and they call this curve a magnetic line, or a 
line of magnetic induction, or a line of flux density. They 
say that if they start out in a given region, and space these 
magnetic lines so that their spacing is inversely as the 
flux density strength, then they automatically retain this 
property, and they will bunch together just the right amount 
where the flux density is strong, and they will spread out 
just the right amount where the flux density is weak. 

Having drawn these magnetic lines, the engineers then 
calculate the flux linkages, @, in the following way. Each 
magnetic line is examined to see how many linkages it is 
responsible for. If a line links one turn of the coil, then 
that is one flux linkage. If the line links two turns, that is 
two flux linkages, and so on. Add up all the flux linkages 
for all flux lines and you have the total flux linkages, 
®, whose variation gives the induced voltage in the coil. 

Some of the engineers say that the induced voltage in 


the coil is caused by these magnetic lines shrinking or - 


expanding and cutting the turns of the coils. However, 
they will not tell me how to mark a particular line of force 
so that I can follow it around as it shrinks or expands. I 
put serial numbers on the coils which come over my work 
bench so as to detect where they go to, but I do not know 
how to put an identifying mark on a magnetic line. Also, 
I never have been able to find any mark or trace of where 
these moving magnetic lines cut the coil turns. So I am 
not so sure about these moving lines. 

However, when the engineer shows me his picture of the 
magnetic lines, for a particular moment, I can count up 
the number of linkages they make and so get for the mo- 
ment the total flux linkages whose time variation gives the 
induced voltage in the coil. 

Now for my invention. I have discovered a way to 
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multiply this electromagnetic induction effect thousands of 
times, by simple, inexpensive means. I will illustrate my 
invention first for the case of a circular one-turn coil. 
Figure 1 shows two typical magnetic lines linking the coil. 
Each links the coil once, so that I merely need to count up 
the lines, based on the flux density, the way the engineers 
told me, and I will have the flux linkages. The flux 
density at each point in space will have a direction which 
lies in the plane passing through the axis of symmetry of 
the coil. At no point does the flux density have a com- 
ponent in the circumferential direction, or direction 
perpendicular to this plane through the symmetry axis. 
Now I change all this by running a wire along the 
symmetry axis as in Figure 2. If I send current down this 
axial wire, it sets up a flux density which at every point is 
circumferential, that is, perpendicular to the planes through 
the axes, and at no point has a component lying in such a 
plane. Ifyou run current both in the axial wire and in the 
circular loop, what do you get? Why your flux density 
at each point will have a direction which lies partly in the 
plane through the axis, but also partly circumferential. 
Now start to run a magnetic line. You go round the loop 
of wire as before, but after you go round once, you are not 
back where you started from, but you are advanced circum- 
ferentially a bit. You go around again, and still your 
magnetic line does not close. So you go around again, 
and again, and again. Every time you go around, you 
naturally get a linkage, and you will have to go around 
many thousand times before you are back even near where 


Figure 1 (left). 


Magnetic lines round a one-turn coil 


Figure 2 (right). Flux densities produced by axial current 


Figure 3 (left). 


Magnetic line linkages multiplied by axial current 


Figure 4 (right). Double electromagnetic induction intensifier 
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you started so that there might be some chance of your 
magnetic line closing. 

So, there you are! A magnetic line, without the axial 
current gives only one linkage, but with my axial current 
it gives thousands of linkages. Thus the electromagnetic 
induction is intensified or multiplied thousands of times. 

For the practical application of my invention, whenever 
and wherever you want to use electromagnetic induction 
in a coil, always use two coils, connected as shown in 
Figure 4. Then each coil will act as an intensifier of 
electromagnetic induction for the other, and you will get 
the induction you want multiplied thousands of times. 

I am writing up this invention as an electrical essay to 
get prompt publication, but now I have to ask a question. 

Question. Is my invention any good? 

J. Slepian, Alter Ego 
J. SLEPIAN (F 27) 


(Associate Director, Westinghouse Research Laboratories, East Pittsburgh, Pa.) 


Low-Voltage Winding 


Two identical transformers have a low-voltage winding 
that is rated at 115 volts and 60 cycles per second and is 
provided with 50 and 86.6 per cent taps. With a sinu- 
soidal voltage of 115 volts at 60 cycles per second applied 
to the full winding the exciting current has rms components 
of 1 ampere fundamental, 0.4 ampere third harmonic, and 
negligible higher harmonics. The two windings are 
connected in 7 to a 115-volt 60-cycle-per-second 3-phase 
sinusoidal supply, one line connection being made to the 
86.6 per cent tap on the teaser transformer. Will the three 
exciting currents have identical wave forms? Will they 
have equal rms values? 


GEORGE V. MUELLER (M°35) 


(Professor of Electrical Engineering, Purdue University, Lafayette, Ind.) 


Answers to Previous Essays 


Faraday’s Law of Induction II. The following is the 
author’s answer to a previously published essay of the 
foregoing title (EE, Jul ’49, p 673). 

The surface in question is shown in Figure 1 of this 
answer. It is 2-sheeted. Students of the theory of func- 
tions of a complex variable will recognize it as portion of 
a 2-sheeted Riemann surface containing a single branch 
point. ‘The surface apparently crosses itself at a line of inter- 
section of the two sheets. However, this line of inter- 
section is not to be regarded as common to the two sheets, 
but the apparent points of this line are to be regarded as 
two distinct sets of points, one set being reached if the line 
is approached on the upper surface from the left and on the 
lower surface from the right, and the other set of points 
being reached if the line is approached on the lower 
surface from the left, and on the upper from the right. 

This surface is 2-sided. If, for example, we start on the 
upper side of the upper sheet, and move about, as we will, 
on the surface, we return always on the upper side of the 
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Figure 1. Two-sided surface 
bounded by 2-turn coil 


upper sheet. This is not true 
for the Moebius strip. 

Faraday’s law then applies 
for this 2-sided surface of Fig- 
ure 1. The integral of the 
normal component of B over this surface, 


SLB aS=28 

has a meaning. Such an integral over such a surface is 
the only definition of the flux linkages @, which can be 
given in terms of operations which refer only to the coil 
in question, even though other electric circuits and sources 
of magnetic fields may be present. 

A surface suitable for application of Faraday’s law may 
be generated as follows. From any point fixed in space 
draw a straight line, radius vector, to a variable point on 
the bounding circuit curve. The surface generated by this 
moving radius vector, as the variable point traces out the 
bounding circuit, will be a smooth (except at the vertex) 
2-sided surface to which Faraday’s law may be applied. 

Students of electromagnetism probably will recognize 
that if a layer of normally magnetized material with surface 
density of magnetization 7, is placed uniformly along the 
surface of Figure 1, it will produce the same magnetic 
effect as a current 7, flowing in the bounding circuit. 

J. SLEPIAN (F ’27) 


(Associate Director, Westinghouse Research Laboratories, East Pittsburgh, Pa.) 


The Steinmetz Network. The following is the author’s 
answer to a previously published essay of the foregoing 
title (EE, Jul ’49, p 674). 

The Steinmetz network contains no internal electro- 
motive force and must be energized by an external source 
of voltage. When the secondary terminals are open- 
circuited and the secondary current output is zero it follows 
from equation 1 of the essay that the primary voltage must 
be zero. This means that the network is a short circuit on 
the system to which the primary terminals are connected. 
The primary current therefore will be E,/z (where z is the 


_ system impedance) and from equation 2 the open circuit 


voltage is 
Ey =xE\/z (3) 


Similarly, the impedance to be placed in series with 
this voltage is found to be 


Z=x?/z (4) 


When the young engineer assumed a sustained primary 
voltage and an open-circuited secondary side of the net- 
work, he thereby introduced into the problem a system of 
infinite capacity having an impedance zero. Substitution 
of zero for 2 in the foregoing equations of voltage and 
impedance demonstrates that the results obtained, if not 
practical, are at least consistent with his assumptions. 


A. A. KRONEBERG (F ’48) 
(Southern California Edison Company, Los Angeles, Calif.) 
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Conference Papers Digested 


for Summer General Meeting 


These are authors digests’ of most of 
the conference papers presented at the 
AIEE Summer General Meeting, Swamp- 
scott, Mass., June 20-24, 1949. These 
papers are not scheduled for publication 
in AIEE Transactions or AIEE Proceed- 
ings, nor are they available from the 
Institute. 


Metalclad Switchgear Manufacture, Test, 
and Inspection; B. I. Hayford (Westinghouse 
Electric Corporation, East Pittsburgh, Pa.). 

The use of factory-assembled metalclad is 
almost universal for the control of electric 
power distribution within the ratings avail- 
able which include voltages up to 15 kv and 
using circuit breakers up through 500 mega- 
volt-amperes interrupting capacity. The 
manufacture of this form of assembled switch- 
gear with removable and interchangeable 
circuit breaker units presents many problems 
which are not encountered in some of the 
simpler forms of switchgear using fixed 
mounted circuit breakers. It is not only a 
matter of fabricating some rather complex 
structures involving the proper insulation and 
segregation of high-voltage conductors, but 
it also requires close control of manufactur- 
ing tolerances in both the stationary housing 
and the removable circuit breaker elements. 

Each line of ratings requires a complete 
set of jigs and fixtures to control each step in 
the construction to hold the accumulated 
tolerances within close limits so that circuit 
breaker units of like rating can be inter- 
changed at random. The design must be 
sufficiently flexible to accommodate the 
recognized distribution circuit arrangements 
without affecting the basic tool and fixture 
requirements. 

Standard designs which can be manu- 
factured in the fully tooled setup result in 
improved quality and performance. ‘They 
have the background of field experience 
which no amount of factory testing can fully 
reproduce. The elements of human error in 
both design and manufacture is reduced by 
the use of standard tooled designs. When 
unusual arrangements are required the de- 
signer must exercise some ingenuity in adapt- 
ing the basic tooled structure to avoid exces- 
sive tool expense and retain the advantages 
of tool controlled manufacture. 

After assembly is completed, precision tool 
built inspection fixtures are used to gauge the 
removable and stationary elements to deter- 
mine that the final assembly is within per- 
missible tolerances for all critical dimensions. 

When the mechanical inspection has been 
completed the complete equipment is given 
an electrical test under simulated operating 
conditions. Relay and instrument circuits 
are loaded from the primary side of the 
current transformers and phase relations 
checked. Control circuits are checked under 
normal operating conditions. Automatic 
sequences and interlocking circuits are 
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operated. Finally, standard over-potential 
insulation tests are applied to all primary, 
secondary, and control circuits. 


Guide for the Application of Low-Voltage 
Circuit Breakers; Working Group for Stan- 
ard 20 (J. D. Wood, Chairman)—Deter- 
mination of Short-Circuit Currents. 

The proper application of low-voltage air 
circuit breakers with respect to its interrupt- 
ing ratings, consists of determining that the 
maximum shortcircuit current at the point 
of application does not exceed the interrupt- 
ing rating of the circuit breaker. Short-cir- 
cuit currents are calculated at the source side 
of the circuit breaker (not including the cir- 
cuit breaker impedance). 

For direct current the maximum current is 
calculated. Where currents exceed 100,000 
amperes, consideration should be given to 
rate of rise of current and speed of the circuit 
breaker. 

For 3-phase a-c circuits, the average of the 
total current in the three phases, including 
the d-c component, is calculated of an in- 
stant one-half cycle after the short circuit 
occurs. It is usual to calculate the sym- 
metrical value including the contribution of 
both synchronous and induction motors. 
The average asymmetrical current then may 
be determined by multiplying this value by 
1.25. This method of determining short- 
circuit current agrees with the method used 
in testing the circuit breakers. 


Requirements for Circuit Breakers in Cascade 
Arrangement. When a plurality of low-volt- 
age air circuit breakers are connected in 
series in a distribution system, and the circuit 
breakers are applied in a correlated manner, 
they are said to be in cascade. 

The correlation consists of a limited per- 
missable relation of interrupting ratings, 
instantaneous trip setting, and circuit 
breaker interrupting characteristics. The 
cascade arrangement is limited to low-volt- 
age air circuit breakers exclusive of moulded 
case circuit breakers. 

No selectivity will be secured on faults 
near the maximum, and the circuit breaker 
may require major repair or replacement 
after one operation. 


Requirements for Circuit Breakers in Selective 
Trip Arrangement. When a plurality of low- 
voltage air circuit breakers are connected in 
series in a distribution system, and arranged 
so that only the circuit breaker nearest the 
fault opens to clear the most severe short cir- 
cuit, they are said to be in a selective trip 
arrangement. 

To accomplish this, each circuit breaker is 
equipped with an especially designed over- 
load device which gives accurate short-time 
delays under the highest short-circuit current. 
Adjacent circuit breakers have time current 
characteristics which do not overlap. The 
circuit breaker nearest the fault has the short- 
est delay. In addition, each circuit breaker 
shall have an interrupting rating and short- 
time rating equal to the highest short-circuit 
current obtainable at the point of application. 

Co-ordination is required not only between 
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the long-time and short-time delays of the 
circuit breakers, but often with other protec- 
tive devices on the system. 


Arc-Metal-Transfer Analyzer; R. C. Mc- 
Master, D. C. Martin, A. Leatherman (Battelle 
Memorial Institute, Columbus, Ohio). 

Many investigators have developed labora- 
tory techniques and instruments for the study 
of metal transfer in welding arcs. High- 
speed motion pictures, X-ray studies, tests 
with fast-moving electrodes, heat-transfer 
analyses, and studies of globules of metal 
transferred through welding arcs indicate 
that most of the metal is transferred in a 
molten state. Less than ten per cent of the 
metal transfer is estimated to occur in vapor 
form. Metal transfer frequencies and charac- 
teristics were found to depend upon arc cur- 
rent and voltage, upon electrode coatings, 
and other welding variables. The complex 
and costly methods and equipment for 
analysis of metal transfer in welding arcs has 
limited the use of such studies to laboratory 
research. 

This paper describes a sensitive relay in- 
strument for analyzing welding-arc short 
circuits caused by metal-transfer, which is a 
rugged and practical piece of equipment in- 
volving no electronic tubes or delicate com- 
ponents. It could be used in metal transfer 
studies under production welding conditions 
as well as in laboratory tests. The analyzer 
provides means for measuring the duration of 
short circuits and for counting the number of 
short circuits falling in each duration interval. 
Internal means are provided for calibrating 
the operating voltages and the timing of the 
duration of short circuits. The instrument 
maintains calibration for periods of many 
months under rugged production service 
conditions. 

The short-circuiting of the welding arc is 
detected by a fast-acting Western Electric 
type 276G mercury contact relay which 
operates in less than one millisecond. Dur- 
ing each short circuit, this detector relay 
applies energy to three counting and indicat- 
ing circuits and to additional circuits for 
cathode-ray oscilloscope calibration. The 
first counting and indicating circuit is 
actuated by each welding-are short circuit 
whose duration is millisecond or greater. 
The second counting circuit involves an 
adjustable time-delay relay and can be set 
to count all short circuits of duration greater 
than any limit between 3 and 60 milliseconds 
as desired. The third counting circuit, 
similar to the second, makes possible counting 
short circuits above another duration limit. 
The simultaneous operation of these dis- 
crimination circuits makes it possible to 
classify the type of metal transfer in terms of 
the number and typical duration of short 
circuits. 

The instrument has been used in extensive 
studies of welding arcs with different elec- 
trode core wires and coating constituents. 

The average number of short circuits per 
second increases from one short circuit per 
second at 24 volts to 7 short circuits per sec- 
ond at 18 volts, when commercial 3/16-inch 
E. 6012 electrodes were operated at succes- 
sively lower arc voltages (and arc length). 
The average number of short circuits per 
inch of electrode burn-off increased from 10 
to about 50 as arc voltage was decreased from 
24 to 18 volts, with the same electrodes. In 
comparative studies the number of short 
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circuits was greatest with bare-wire elec- 
trodes, fewer with EF. 6072 electrodes, and 
still fewer with EZ. 6070 electrodes. In most 
instances, the number of short circuits with 
durations from one to six milliseconds greatly 
exceeded the numbers of short circuits of 
longer duration. Only minor differences in 
the number of short circuits per second and 
in the turn-off rate occurred in comparative 
tests of rimmed steel and killed steel core 
wires in coated electodes. Differences in 
the consistency and uniformity of commerci- 
ally prepared electrode coatings and small 
laboratory batches were revealed clearly in 
tests with the metal-transfer analyzer. Dif- 
ferences between electrode coatings were 
shown sensitively for electrode types for 
which metal transfer usually occurs during 
welding arc short circuits. 

The rugged arc-metal-transfer analyzer 
appears to be of special value in studying the 
influence of electrode coatings, constituents, 
and conditions upon metal transfer during 
welding. It also shows, in a few seconds, 
some differences between operators and be- 
tween manual and automatic welding equip- 
ment. Since the unit is practical for use 
under production welding conditions outside 
the laboratory, it provides a useful tool for 
metal-transfer studies under production 
welding conditions. 


Operational Timing Pattern for Electroni- 
Resistance Welding Control; William B. Hills 
(General Electric Company, Schenectady, N. Y.). 

The basic and simplest of the operational 
timing patterns used in resistance welding is 
the sequence of “‘squeeze,”’ “‘weld,”? “‘hold,’’ 
and “‘off,’’ as typified by the NEMA (Na- 
tional Electrical Manufacturers Association) 
type 3B timer and its combination counter- 
part the NEMA type V2.* 

Operationally only two functions occur 
during the sequence. The solenoid air 
valve applying the pressure to the work is 
energized during the squeeze, weld, and hold 
time periods. The ignitron contactor passes 
welding current during the weldtime. These 
two functions generally are taken from the 
sequence to the form of magnetic relays 
(tubes sometimes are used) to energize the 
solenoid valve and operate the ignitron con- 
tactor. Use of the timing circuit described 
here permits elimination of all but the two 
functional relays, reducing maintenance re- 
quirements somewhat. Since no relay con- 
tacts are used in the electronic timing circuit, 
these irregularities are not introduced in the 
timing pattern. 

In the timing circuit, when a thyratron 
operating on a-c conducts, a trailing thyra- 
tron conducts after a time delay preset by an 
adjustable resistance and capacitor (the 
capacitor is charged by grid rectification only 
if the preceding tube is not conducting). A 
third tube can be made to trail the second 
after a time delay and so on. This com- 
pletely electronic trailing-timing action is 
“natural” for electronic timing of the 
sequence of resistance welding. 

Teatures easily provided by this type of 
circuit are: nonbeat to prevent halting the 
sequence in the middle of a welding opera- 


**Squeeze” is the time between the application of 
pressure to the work and the beginning of the weld 
current. ‘‘Weld” time is the duration of the welding 
current flow. “Hold” is the time after current flow in 
which pressure remains applied for the cooling of the 
weld. During the “off” time pressure is removed and 
new work is inserted. 
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tion; nonrepeat switch permitting only one 
operation each time the initiating switch is 
closed; no-weld switch to permit sequencing 
without weld current flow; low-voltage (24- 
volt) initiating circuit for operator protection 
and inherent 2-stage foot switch operation, if 
desired, to permit applying pressure before 
the sequence is begun. 

Other operational timing circuits flow 
easily from this basic form. ‘The 3-phase 
frequency converter uses basically the same 
sequence, except that during the weld time a 
sequence of positive and negative heat and 
cool times control firing thyratrons and igni- 
trons to give the flip-flop half-wave rectifica- 
tion pattern which is characteristic of 3- 
phase to single-phase frequency conversion. 

Hence this timing circuit is the means of 
operational timing patterns for electronic 
control of resistance welding. 


Electrical Advantages of Low-Frequency 
Welding Converters; C. B. Stadum (West- 
inghouse Electric Corporation, Buffalo, N. Y.). 

Since there is now increased activity in the 
aircraft industry, welding machine manufac- 
turers again are reinvestigating all the possi- 
bilities of welding control systems that will 
weld aluminum most satisfactorily. One 
system which has an extremely promising 
future is the low-frequency converter system, 
since it provides both welding and electrical 
advantages. 

This system provides such advantages as 
the following: 


1. It lowers the kilovolt-ampere demand to about 
50 per cent of the original demand. 


2. If the system is a 3-phase system, it divides the 
demand on three lines. 


3. It reduces currents to approximately 25 per cent 
of the line current of an equivalent single-phase line- 
frequency welder. 


4. It reduces “‘spitting” at the electrodes and greatly 
reduces electrode “pickup” in aluminum welding. 


In addition to the foregoing advantages, 
many improvements have been made re- 
cently which simplify both the aluminum 
welding technique and simplify design of 
welding transformers. Up to this time a 
“banging”? has occurred in low-frequency 
transformers if the welding machine had a 
low power factor or if the magnetizing cur- 
rent was high relative to the load current. 
This “‘banging”’ is a brief short circuit on the 
transformer. Circuits have been invented 
recently which will eliminate short-circuiting 
in spite of low power factor welding machines. 

Although the new circuits allow the welder 
manufacturer greater leeway in their de- 
signs, the greatest advantage is to the user; 
in electrical terms there is a “zero current 
gap”? between the individual half cycles of 
current in a low-frequency system. ‘The gap 
is undesirable in welding aluminum since the 
growing weld nugget cools during the ‘“‘off”’ 
period. The cooling period often makes the 
first cycle of welding current the only effec- 
tive one. Up until the present time, the 
amount of gap has been a function of the 
power factor of the welding machine and 
consequently the gap has varied from ma- 
chine to machine. However, now the gap 
can be reduced to zero which means that 
there is continuous heating of the weld. 

Not only does the elimination of the gap 
produce better welds, but it further balances 
the line currents in the 3-phase system. 
This is the result of a new electronic circuit 


Summer General Meeting Conference Paper Digests 


which controls the duration of the individual 
pulses of current supplied by the 3-phase 
lines. 


The ECPD Accrediting Program; Donald 
B. Prentice (Rose Polytechnic Institute, Terre 
Haute, Ind.). 

An important reason for the establishment 
of the Engineers’ Council for Professional 
Development in 1932 was the chaos that 
threatened in the possible accrediting of 
engineering schools by 48 separate state 
licensing boards. Every registration law for 
professional engineers gives an applicant a 
certain time advantage for college training 
received at an ‘‘accredited’’ institution. In 
1932 there was no accepted list of accredited 
engineering schools comparable to those of 
the American Medical Association and the 
American Bar Association. Accrediting prop- 
erly done necessitates some interference with 
college routine and some compilation of fac- 
tual information. Administrative officers of 
engineering schools could foresee many hours 
of work as the requirement of registration for 
professional engineers spread from state to 
state. 

In its charter the ECPD proposed among 
other items, ‘‘To formulate criteria for 
colleges of engineering which will insure to 
their graduates a sound educational founda- 
tion for the practice of engineering.’ To 
carry out this phase of its program the Coun- 
cil established a standing ‘‘Committee on 
Engineering Schools’? of which President 
Karl T. Compton of the Massachusetts Insti- 
tute of Technology became chairman. This 
committee prepared a “‘Basis for Accrediting 
Colleges’’ which was approved by the Coun- 
cil in October 1933. So much careful con- 
sideration went into the preparation of this 
plan and so experienced in engineering 
education were the members of Dr. Comp- 
ton’s committee that in 16 years of practice 
only minor changes have been introduced in 
the program. 

The basic principles which have been 
largely responsible for the satisfactory opera- 
tion of the accrediting program include 
accrediting of curricula rather than of 
schools, inspection of curricula by competent 
examiners on invitation of the college au- 
thorities, avoidance of rigid standards and re- 
liance on inspectors’ judgment, and publica- 
tion of an approved list without comparative 
ratings. 

Of approximately 170 degree-granting 
engineering schools in the United States, 
about 145 have requested inspection and 
offered some 700 curricula for approval. 
Many curricula were endorsed immediately, 
others passed on second examination, and the 
accredited list now includes about 85 per cent 
of the curricula which have been examined. 
Not all of these curricula have unconditional 
approval from ECPD, but the published list 
makes no distinction between full and tem- 
porary accrediting. Provisional endorse- 
ment pending certain improvements has 
been a useful means by which the committee 
could assist an engineering college dean in 
securing needed and deserved institutional 
support. 

The accredited list of ECPD, through the 
constituent members of the Council, carries 
the authority of the engineering profession. 
The list is accepted by all state examining 
boards, by graduate schools, by industry, by 
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bureaus of the United States Government, 
and by college advisers and students in second- 
ary schools, as well as by the national socie- 
ties themselves. Revising the list by periodic 
re-examination is a responsibility of the Com- 
mittee on Engineering Schools but other 
activities of the committee, for example the 
accrediting of technical institutes, are increas- 
ing in importance as the program is carried on 
“toward higher professional standards of 
education.” 


Characteristics of Some Magnetic-Fluid 
Clutch Servomechanisms,; A. J. Parziale, 
P. D. Tilton (Massachusetts Institute of Tech- 
nology, Cambridge, Mass.). 

Magnetic-fluid clutches offer a new and 
promising type of servomechanism because of 
their simplicity, fast action, ease of control, 
and their advantages over other clutches in 
freedom from wear, chatter, and critical 
adjustment. Tests of two different, disk- 
type clutches rated at 35 and 80 inch-pounds 
of torque exemplify the good dynamic capa- 
bilities of the new clutch and indicate some 
effects of the clutch’s characteristics upon its 
performance in closed-loop systems. ‘The 
small clutch, a Raymond Engineering Labo- 
ratory model 737, is more nearly representa- 
tive of design for practical use than the larger 
experimental model, which was designed at 
the Massachusetts Institute of Technology 
Servomechanisms Laboratory for a_ basic 
study of the static and dynamic characteris- 
tics of the magnetic fluid. 

The magnetic properties of the iron-oil mix- 
ture have not been fully established, but the 
permeability seems to be fairly constant and 
four to eight times that of air. With a nine- 
to-one ratio of iron to oil (by weight), the 
average shear stress resistance developed be- 
tween clutch faces is proportional to the gap 
flux density raised to some power greater 
than the first but no more than the second. 
Some variation in this relationship is ob- 
served for different gap spacings; larger gaps 
produce less shear stress for the same flux 
density. The magnitude of the stress is 
affected only slightly by the rate ofshear. A 
lower permeability and some reduction of 
shear resistance are to be expected with 
thinner mixtures. 

The steady-state torque-current charac- 
teristic for a single clutch is dependent upon 
the magnetization curve of the iron core and 
is modified by the magnetic and shear stress 
properties of the magnetic fluid. It exhibits 
saturation, hysteresis, and a residual drag. 
Magnetic-fluid clutches are not instantane- 
ous, but have a small time lag whose depend- 
ence upon iron concentration, fluid proper- 
ties, gap spacing, shear rate, and clutch size 
or design has not been completely investi- 
gated. 

Agreement between sinusoidal frequency- 
response tests and transient responses showed 
an average time constant of about 0.08 second 
for the large experimental clutch and less 
than half this for the Raymond 737. The 
faster response time of the latter may be due 
to its thinner iron-oil mixture treated with a 
surface-active wetting agent, more efficient 
magnetic core, and much smaller clutch gap. 
In both clutches the time constant for increas- 
ing torque is about twice as long as that for 
decreasing torque. 

The dynamic performance of the two clutch 
models was determined from sinusoidal fre- 
quency-response measurements of a closed- 
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loop servomechanism which employed syn- 
chros for position reference and d-c tachom- 
eter feedback for stabilization. The servo- 
motor was comprised of two identical clutches 
opposing each other to obtain a push-pull 
effect which balances the zero-signal drag 
torques and produces a reversible net output 
torque that is proportional to the differential 
coil current. The magnetic-fluid clutch 
approximates a torque-source because its out- 
put torque is virtually independent of rota- 
tion speed, but the 2-clutch unit showed a 
slight amount of damping which is indiscern- 
ible in a single clutch. The servomechanism 
with the experimental clutch had a flat posi- 
tional response for sinusoidal frequencies up 
to 12 cycles per second, while that with the 
Raymond 737 clutch followed frequencies up 
to 30 cycles per second. Both clutch servo- 
mechanisms exhibited good system stiffness 
and low steady-state velocity following errors 
without exceeding a peak amplitude ratio, 
output to input, of 1.8. 

The magnetic-fluid clutch appears to be 
well suited to servomechanisms of almost any 
power rating, but life and service limitations 
must be overcome before widespread use will 
be possible. Large torque-to-inertia and 
power-amplification ratios can be attained, 
but application requiring much heat dissipa- 
tion cannot take full advantage of the small 
size and simplicity of the clutch. Problems of 
heating, sealing, and settling of the iron-oil 
mixture call for continued research and inves- 
tigation, but they are not insurmountable and 
the advantages of this new clutch warrant its 
continued development. 


What the ECPD Visitor Sees; Edward 
L. Moreland, former member ECPD Committee 
on Engineering Schools (Jackson and Moreland, 
Boston, Mass.). 

It is presumably well understood that the 
immediate objective of an inspection by an 
Engineers Council for Professional Develop- 
ment regional committee is to determine 
whether the engineering curricula offered for 
accrediting qualify for inclusion in the list of 
accredited curricula maintained by ECPD for 
the benefit of state licensing boards, profes- 
sional engineering societies, and others. The 
longer range objective, and the basic objec- 
tive of ECPD, is to raise the standard of 
engineering education and practice. 

Inspections are carried out by committees 
of experts in the fields of the various profes- 
sional curricula offered for accrediting, ‘The 
majority of the inspectors are usually men in 
educational work, but in a well-balanced com- 
mittee there always will be at least one man 
with wide industrial or professional experi- 
ence. Considerable statistical and factual 
information will have been supplied to the 
committee in advance. 

There is no set procedure for the examina- 
tion but a common pattern is for the com- 
mittee as a whole to meet first with the dean 
of engineering for a brief discussion of his 
philosophy of engineering education and then 
for the committee to split up, and each indi- 
vidual member then proceeds with the 
examination of the professional curricula and 
the supporting subjects assigned to him. 
Individual conferences are held with depart- 
ment heads and as many as possible for the 
departmen staff. Laboratories are  in- 
spected; laboratory methods of instruction 
are inquired into; students’ laboratory re- 
ports are examined; textbooks used, ex- 
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amination papers, quiz papers, and problem 
assignments are examined; all in an effort to 
ascertain the level of the work the students 
are doing, how much they are learning, and 
above all, whether they are learning to think 
for themselves. By far the most significant 
item in this procedure is the conferences with 
the staff members, particularly the depart- 
ment head whose ideals and standards set 
the pace for the department. These confer- 
ences often will show whether emphasis is on 
the read-the-book, follow-instructions, deep- 
in-the-rut type of instruction, perhaps 
meticulously thorough, or whether emphasis 
is on leading the student to think for himself 
and develop habits and methods of study 
which will be applicable to any problem. 
The curricula are judged not only on their 
technical content but on the over-all educa- 
tional program, including cultural and 
social studies, designed to give the young 
engineer some appreciation of his obligations 
to society and the engineering profession. 


Unusual Applications of the Cathode-Ray 
Oscillograph in the Electrical Industry; 
P. S. Christaldi, W. G. Fockler (Allen B. Du 
Mont Laboratories, Clifton, N. J.). 

The cathode-ray oscillograph for many 
years has played an important part in elec- 
trical engineering studies. The extremely 
versatile and useful refinements which have 
been devised to accelerate the development of 
radar, communications, and nuclear studies, 
however, have not been so fully and advan- 
tageously exploited in other fields of electrical 
engineering as they might be. The perform- 
ance of cathode-ray tubes has been im- 
proved both in fluorescent screen charac- 
teristics and in gun design. Cathode-ray 
equipment design has kept pace and now per- 
mits the study of a much wider range of 
phenomena than ever before. Improve- 
ments in techniques as well as in equipment 
are of interest to the electrical engineer. 

It is interesting to note that many types of 
measurements which the engineer has been 
called upon to make over the years can be 
made much more readily and often much 
more accurately by suitable choice of new 
equipment and techniques. Displays of the 
polar co-ordinate type, for example, are use- 
ful in the study of rotating machines, since 
they lend themselves to relating phenomena 
to shaft angle, and since they can be made to 
give constant angular disposition of the dis- 
play independent of instantaneous speed 
changes. Multichannel presentations, using 
cathode-ray tubes having several independ- 
ent electron guns, are useful in comparing 
several simultaneous phenomena such as 
welding electrode pressures, currents, volt- 
ages, and timing. 

Many applications require the measure- 
ment of voltages that vary rather slowly, and 
in such cases the use of continuous film re- 
cordings from the face of the cathode-ray 
tube permits the collection of data over long 
time intervals but with good time resolution. 
In some instances a related technique com- 
bining film motion and cathode-ray tube 
sweep for the production of expanded time 
bases may be found advantageous. 

The measurement of wave forms and dura- 
ations of impulses has received much atten- 
tion in the fields of electronics and nucleonics 
as well as in the power industry. New tech- 
niques and equipments have been developed, 
especially the use of sealed-off cathode-ray 
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tubes, electronic sweep circuits, improved 
trigger, delay, and timing circuits, and so 
forth, which are especially valuable in elec- 
trical engineering. By their use, measure- 
ments of impulses lasting fractions of a micro- 
second may be made readily. 


Problems in Health Physics Instrumenta- 
tion; Samuel Levin (Massachusetts Institute of 
Technology, Cambridge, Mass.). 

The comparatively new field of radiation 
protection, or health physics, now has 
reached a fairly satisfactory position in its 
progress towards providing methods and 
instruments for the control of radiation 
hazards associated to work in nuclear physics. 
The so-called ‘“‘radiation worker’? now may 
enjoy as large a safety factor as a worker in 
any other occupation. 

This safety factor depends on three basic 
health physics principles: 


1. Understanding the nature of the radiation. 


2. Employment of the necessary shielding to maintain 
a safe radiation level. 


3. Employment of proper instruments to monitor per- 
sonnel. 


Many electrical engineers now are en- 
gaged in the design, construction, and in- 
stallation of high-energy accelerators of 
which, perhaps, the Van De Graaff genera- 
tor is the best example. The Van De 
Graaff generator is capable of producing 
several types of ionizing radiation, depend- 
ing upon whether electrons or positive ions 
are being accelerated. The usual Van De 
Graaff generator accelerates electrons. The 
electron beam itself or the X rays generated 
when the beam is allowed to strike a target is, 
of course, a potential radiation hazard. 
Positive ion Van De Graaffs are important 
tools for the study of nuclear reactions. 
With the proper selection of target, neutrons 
are emitted. The acceleration of positive 
ions usually is accompanied by the undesired 
liberation of electrons and the production of 
X rays. 

Shielding for the vertically installed elec- 
tron-accelerating Van De Graaff is facili- 
tated by locating the target room below 
ground level. Horizontal installations in- 
crease the shielding problems. Positive ion 
Van De Graaffs are inherently more difficult 
to shield, due to the neutron hazard and the 
location of X-ray production. 

The instrumentation necessary for monitor- 
ing personnel should include the following: 


i. An ionization-type radiation monitor with outlets 
to actuate an alarm system and to accommodate a con- 
tinuous recorder. 


2. Radiation safety-film badge service for all personnel. 


3. Self-reading pocket ionization chambers for all 
personnel. 


4. A fast neutron survey meter. 


The lack of commercially produced fast 
neutron survey meters is a matter of much 
concern. Present methods of measuring fast 
neutron flux include BF; proportional coun- 
ters, proton track counting in emulsions, and 
arsenic button activation. 


Some Electronic Aids to the Nuclear 
Physicist; Emil De Agazio, Jr. (Massa- 
chusetts Institute of Technology, Cambridge, 
Mass.). 

In any list of the many electronic devices 
which have found extensive application in 
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nuclear physics instrumentation, one would 
be almost certain to find the following: 
wide-band linear amplifiers, amplitude dis- 
criminators, coincidence (and _anticoinci- 
dence) circuits, scaling and register-driving 
circuits, pulse-forming circuits, delay lines, 
pulse generators, and oscilloscopes having 
“slave sweep circuits. A multichannel 
amplitude analyzer contains some forms of 
all these devices either as integral parts of the 
instrument itself or as associated test equip- 
ment. The analyzer, then, is a useful ex- 
ample of an over-all instrumentation setup in 
nuclear experiments. 

The multichannel amplitude analyzer 
(sometimes called a differential pulse-height 
discriminator) finds its particular application 
in determining directly differential bias 
curves in connection with the study of the 
energy distribution of nuclear reactions. It 
permits the taking of data in one day which 
otherwise might take weeks to acquire. 

Essentially, the analyzer sorts pulses from 
an electric detector of radiation according to 
height into several channels of equal width. 
Pulses from the detector (for example, an ion 
chamber) are applied to the input of a 
linear amplifier. The amplifier, which con- 
tains a delay-line pulse-forming network, 
supplies pulses of amplitude and shape suit- 
able for counting to a series of n simple 
amplitude discriminators whose bias set- 
tings increase in equal steps. Anticoinci- 
dence circuits between the discriminators 
determine the scaling circuits which will be 
operative, and hence the channel in which a 
pulse is recorded. A series of triggered 
blocking oscillators and delay lines supplies 
pulses with proper timing for operating the 
chains of scales-of-two, and for returning the 
discriminators to their original states after 
counts have been recorded. 

A special test unit, the ‘‘sliding pulser,” 
is associated with the analyzer. In the con- 
dition in which it supplies pulses whose 
heights may be adjusted so that each channel 
in turn is operative, the sliding pulser is used 
for testing the operation of the discrimina- 
tors, anticoincidence circuits, scalers, and so 
forth. In its second condition, when it 
supplies “‘sliding”’ pulses, that is, periodically 
occurring pulses whose amplitudes alter- 
nately increase and decrease, the pulser is 
used to adjust the channels for equal widths. 
An oscilloscope containing a slave sweep cir- 
cuit completes the test equipment associated 
with the analyzer. 

In an n-channel analyzer, n+1 items of 
data, n of which are independent, are ob- 
tained simultaneously. These include a 
total count of all pulses of amplitude greater 
than a given minimum value, a count of the 
pulses of amplitude greater than-a given mini- 
mum value, a.count of the pulses whose 
heights fall within n—1 adjacent channels, 
and a surplus count of pulses whose ampli- 
tudes are too great to fall into the highest 
channel. Since these data can be taken with 
great rapidity, the instrument is especially 
valuable where the operating cost of a large 
accelerator is considerable. 


Thickness Gauges in Industry Employing 
Radioactivity; J. R. Carlin (Tracerlab, Inc., 
Boston, Mass.). 

The continuous measurement of the thick- 
ness or weight per unit area of materials in 
production has been successfully accom- 
plished by employing radioactivity. When 


Summer General Meeting Conference Paper Digests 


the material under investigation is accessible 
from two sides, an absorption method is 
employed where the material in question is 
caused to flow between a radiation source and 
a detector. The measured degree of absorp- 
tion of the nuclear radiation provides an 
accurate indication of the weight per unit 
area of the absorbing material. If the speci- 
fic gravity of the material is known, an indica- 
tion of thickness can be afforded. The 
choice of isotope for a particular application 
depends upon the range or thickness to be 
measured, remembering that the most ideal 
isotope is that which generates greatest detec- 
tor response and provides the steepest and 
most linear section of its absorption charac- 
teristic over the desired range. In addition, 
cost consideration, half life, and health haz- 
ard are important factors. Although absorp- 
tion characteristics, describing detector re- 
sponse versus weight per unit area of ab- 
sorber, resemble exponentials, it is possible 
to achieve excellent linearity within small 
sections of these characteristic curves. 

In many industrial installations of thickness 
gauges it is desirable to have the results 
appear on a recorder chart. In addition, 
the use of a self-balancing potentiometer re- 
corder makes possible a method of automatic 
standardization by modifying the usual fea- 
ture contained in standard recorders for 
automatically standardizing the slide-wire 
potentials. 

When the material under investigation is 
accessible from only one side, or when it is 
superimposed on another material of different 
atomic number, it is still possible to achieve 
an accurate measure of thickness or weight 
per unit area by employing the principle of 
beta ray backscattering. In this application 
both the source and radiation sensitive detec- 
tor are located on the same side of the 
material. The intensity of radiation scattered 
back to the detector is a function of the 
thickness and atomic number of the unknown 
target material. Here again, the choice of 
isotope depends primarily upon the range of 
thickness to be measured. 


Application of Microwave Radio to the 
Bonneville Transmission System; 7. W. 
String field (Bonneville Power Administration, 
Portland, Oreg.). 

An 8-channel multiplex microwave radio 
relay system extending 200 miles along the 
230-kv transmission system between the 
Puget Sound and Portland, Oreg., areas will 
be installed during the summer of 1949. 
The equipment will be furnished by Federal 
Telecommunications Laboratories, Inc. This 
is the initial installation of a system that it is 
expected ultimately will cover the entire 230- 
kv system. : 

Channels are provided for telephony, tele- 
metering, power line relaying, and automatic 
fault locating.? 

Reliability was a prime consideration in 
the design. All transmission paths provide 
at least 100-foot clearance based on true 
earth’s radius. Duplicate radio-frequency 
equipment with automatic switchover is 
installed at all stations, and in addition, the 
standby receiver is connected to provide ver- 
tical space diversity reception on the longer 
paths. Primary power to all stations is from 
nearby commercial systems or substations. 
Small gasoline-engine-driven generators will 
be installed at unattended relay stations. 
As a further precaution to insure that micro- 
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wave channels assigned to power line relay- 
ing will function during system fault condi- 
tions, standby power in the form of 125-volt 
storage batteries and inverters kept spinning 
will be available at all stations. The d-c 
power supplies of the radio and multiplex- 
ing equipment will have sufficient storage to 
allow for time of switchover to standby 
power. Finally, one channel is employed 
as a service channel to transmit alarm signals 
to the terminal stations for primary power 
failure and equipment failure at the repeater 
stations. Also, the service channel provides 
means for locating a faulty station by testing 
from the terminal stations. 

The application of a multiplex micro- 
wave radio system to an extensive power 
transmission system is complicated by the 
requirements for waystation service. Such 
service requires demodulation to audio fre- 
quencies. As the number of such stations 
connected in tandem increases, there is a 
corresponding increase in the severity of de- 
sign requirements in consideration of noise, 
distortion, cross-talk, and channel attenua- 
tion. These factors must be considered and 
specified initially to preclude restrictions on 
the future growth of the system. 

The greatest benefits to power system 
operation appear to lie in the application of 
microwave to power line relaying. Bonne- 
ville expects materially to increase the stable 
load limit of the 220-kv system by simultane- 
ous high-speed relaying of both ends of a 
faulted line section over the microwave chan- 
nels. This will make it possible to apply 
fast reclosing with additional increase in the 
load limit. 


REFERENCE 
1. A Transmission Line Fault Locator Using Fault- 


Generated Surges, R. F. Stevens, T. W. Stringfield. 
AIEE Transactions, volume 67, 1948, pages 1168-78. 


A Place for Microwave Radio in the Power 


Industry; D. R. Pattison (Pennsylvania 
Electric Company, Johnstown, Pa.). 
The Pennsylvania Electric Company 


operates in a territory in western Pennsyl- 
vania consisting of approximately 12,700 
square miles, extending from the Maryland— 
Pennsylvania state line northerly to Lake 
Erie, and covering all or part of 21 counties. 
Eight major and six minor generating plants 
serve more than 275,000 customers over 
11,500 circuit miles of primary transmission 
and distribution lines. ‘The main generating 
plant is located at Seward, Pa., ten miles west 
of the operating headquarters at Johnstown. 
Since the establishment of this plant in 1922, 
maintaining communications between it and 
operating headquarters has been a constant 
problem. 

Originally, two open-wire private tele- 
phone circuits installed under the 25-kv trans- 
mission line served the purpose in a fashion. 
So communication with other plants could 
be carried on, a number of combination open 
wire and cable circuits were leased from the 
local telephone company. Through the 
years these have proved very unreliable and, 
usually when most needed, have become 
sadly disrupted. On several occasions inter- 
ruptions of as long as 36 hours on all open 
wire circuits have tied up system operations. 

With the need for expanding these facili- 
ties and improving on the reliability so that 
additional telemetering, supervisory control, 
and pilot wire relaying systems could be pro- 
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vided, we approached the local telephone 
company officials for suggestions, but without 
avail. Therefore we were faced with either 
installing our own cable circuit or some other 
multichannel facilities, preferably radio. 

Our long experience with various types of 
cables have proved them to be vulnerable to 
all sorts of trouble, especially gunshot, land- 
slides, icing, and auto traffic, all of which 
would be eliminated by the use of radio. 
We then made an investigation of the possi- 
bilities of a radio link. The Federal Com- 
munications Commission encourages the use 
of as high a frequency as possible for point- 
to-point operations in order to avoid conges- 
tion and interference. It was decided that 
the only frequency that appeared feasible 
was the 940- to 960-megacycle band, al- 
though our preliminary tests showed that the 
75-megacycle band would have the least 
complications, for the reason that although 
relatively high in frequency it was not 
strictly line of sight and did bend or reflect 
from natural surfaces and did not require 
cable extensions or special repeaters or 
reflectors at the Seward end. 

The Westinghouse Electric Corporation 
was consulted on this problem as they manu- 
facture and apply telemetering, supervisory 
control, and special relaying equipment. A 
temporary testing station was constructed a 
short distance from the Seward plant and a 
2-way 950-megacycle radio link was estab- 
lished between the testing station and Hilltop 
substation. This link required facilities for 
four 2-way voice channels and 30 telemeter- 
ing channels. 

Voice-frequency telegraph equipment is 
available to allow ten telemetering channels 
to operate on one voice channel, making the 
total requirements for the Seward to Johns- 
town link seven voice channels. The actual 
band width required for any one channel de- 
pends upon the number and type of modulat- 
ing signals. One of the purposes of this ex- 
perimental program is to determine the band 
width requirements for different signals. 
The manufacturer believes their equipment 
will provide all the circuit demands in a 
width of 400,000 cycles. 

The particular problem involved in the 
application of strictly line-of-sight radio is 
that there is not a direct line-of-sight path 
available between the Hilltop substation and 
the Seward plant. Our studies of topo- 
graphic maps and other data showed that a 
line of sight was apparently possible from the 
Hilltop substation to a point about 2!/, miles 
north of Seward station, which would re- 
quire at least 2!/, miles of cable extension. 
Since this gap in the Allegheny Mountains is 
very narrow even at higher elevations, there 
was a 3-month wait before the atmospheric 
conditions cleared sufficiently visually to 
check this path. It was wondered what 
effect this would have on the radio beam. 
However, our tests have proved conclusively 
that the circuit is very reliable in all weather 
conditions, even including heavy snow- 
storms. 

As mentioned before, the Seward plant 
not being in direct line with Hilltop and wish- 
ing to eliminate the cable extension checks 
with reflectors or passive repeaters, were 
made immediately. ‘The first experimental 
reflector was mounted at the same location 
as the original Seward terminal and con- 
sisted of a 20 foot square mesh screen. Al- 
though the beam could not be reflected 
directly into the Seward plant, the initial 
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tests showed that a very usable signal could 
be reflected. A reflector location which 
would be in the direct line of sight from both 
stations was found about one mile from the 
test station toward Johnstown. ‘The site is 
quite isolated and is not accessible during the 
winter months. However, we feel that the 
reflector will require little or no maintenance 
and accessibility will not be a problem. 

In order to eliminate the cable extension 
at the Johnstown terminal, we are seriously 
considering the moving of the Johnstown 
operating center from the downtown office 
building to the transmitter location at Hill- 
top substation. This will have the added 
advantage of eliminating cable extensions to 
our frequency-modulation terminal and will 
provide a site from which other microwave 
channels can radiate to other parts of the 
system. 

Because of our vast system of private com- 
munication facilities including common tele- 
phone, carrier telephone, carrier relays, and 
licensed radio equipment, competent and 
fully equipped crews of technicians are avail- 
able to service any proposed equipment. 
The main purpose of radio equipment would 
be to provide a foolproof all-weather link 
between the system operator’s center and 
the Seward plant with its battery of converg- 
ing power circuits and system wide com- 
munication equipment. 


A Development of Microwave Equipment 
for Power System Applications; M. H. 
Wood, Frank B. Gunter (Westinghouse Electric 
Corporation, Baltimore, Md.). 

The continuous growth of power systems 
has increased the demands for communica- 
tions facilities to the point where carrier 
current, leased and private wires, and low- 
frequency space radio cannot suffice. The 
use of microwave equipment for point-to- 
point application can alleviate some of this 
crowding and in addition can offer increased 
facilities for supervisory control, telemeter- 
ing, voice communications, and protective 
relaying which probably would be uneco- 
nomical at the lower frequencies. 

A survey of power systems in the country 
indicated that the basic requirement at 
microwave frequencies for line-of-sight opera- 
tion was not too serious a limitation in the 
application of microwave equipment. An 
investigation into the characteristics of 
microwave propagation and of microwave 
components resulted in the conclusion that a 
relatively narrow band system operating at 
lower microwave frequencies would be ade- 
quate for most power system applications. 

A development program having the follow- 
ing objectives was carried out: 


(2). The equipment should operate over line-of-sight 
distances of at least 35 miles. 

(6). The equipment should be as simple and as de- 
pendable as possible. 

(c). Itshould be capable of handling up to seven voice 
channels or up to 55 telegraph circuits with signal-to- 
noise ratios corresponding to good commercial practice 
on wire lines. 

(d). The equipment should be of unit-type construc- 
tion requiring a minimum of accessory equipment to 
set up a complete station. 

(e). Cost and selling prices should be reduced wherever 
possible without jeopardizing dependability. 

(f). Tubes and maintenance cost should be kept at a 
minimum. 


The equipment developed under this pro- 
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gram consists of a phase-modulated 940-960 
transmitter having a rated output of five 
watts, a double superheterodyne receiver 
designed particularly for low noise operation, 
power supplies, and audio multiplexing 
equipment using frequency division multi- 
plexing. Field and laboratory tests of the 
equipment indicate that the objectives of 
the program have been met. Four stations 
are in operation on a 24-hour-a-day basis to 
determine the dependability of the equip- 
ment under operational conditions. 


Upper Air Meteorological Telemetering; 
Bradford K. Hawes (National Bureau of Stand- 
ards, Washington, D. C.). 

The expansion of aviation and other 
industries together with the acceptance of 
the air mass theory of 3-dimensional weather 
forecasting have required new techniques for 
obtaining upper air data. Radiosonde tele- 
metering systems have been developed to 
answer this need. Small lightweight radio 
transmitters incorporating suitable meteoro- 
logically responsive instruments are carried 
aloft by free balloons. Soundings of the 
the atmosphere to heights of 20 miles are 
made with these radiosondes. Records of 
the atmospheric conditions encountered are 
made on the ground for use by meteorolo- 
gists in preparing forecasts. 

Since the First World War three basic 
types of radiosonde systems have been de- 
veloped. They are 


1. Interruption of carrier signal (P.P.M.). 
2. Variation of the carrier frequency (F.M.). 


3. Variation of modulation frequency (subcarrier 
F.M.). 


The third system is used almost exclusively in 
the United States. This system operates by 
the translation of a multiplicity of thermo- 
dynamic, hygrodynamic, barometric, and so 
forth, properties of the atmosphere into 
correlated electrical resistance values, of 
resistances into audio frequencies which 
modulate a radio carrier, and at the ground 
station, finally, of audio frequencies into re- 
corder chart divisions. 

The subcarrier system is superior to the 
other two in that it meets most of the criteria 
applicable to the evaluation of such systems. 
These critiera are 


1. The precision of the measurements should have a 
minimum dependence upon stability of the electronic 
circuits employed. 

2. It should be possible to calibrate the meteorological 
instruments independently of the electric circuits with 
which they are used. 


3. An effectively continuous recording of all meteoro- 
logical variables should be possible. 


4. It should be possible to add instruments to the air- 
borne equipment without modification of field installa- 
tions and procedures. 


5. It should be readily adaptable to use the widest 
variety of input transducers providing electric outputs. 


6. Cost, weight, tube complement, battery require- 
ments, and the like, should be kept to a minimum. 


An improved radiosonde system has been 
developed. Essentially continuous records 
of six or more instruments are made by use of 
high-speed recorders and by scanning the 
instruments in rapid sequence in the balloon- 
borne equipment. 

An analysis of the inherent systematic 
errors has been conducted. These are pri- 
marily the basic errors in the instruments, 
errors in the radiosonde’s blocking oscillator, 


684 


and errors in the recording system. The 
instruments change resistance in accordance 
with atmospheric conditions. They are 
sequentially connected into a blocking oscil- 
lator circuit and vary its blocking rate. 
This blocking oscillator has an essentially 
linear period versus resistance relationship. 
The errors in the determination of atmos- 
pheric measurements may be evaluated by 
considering each of the afore-noted errors. 
From these the over-all errors may be derived, 
since the sensitivities of the conversions from 
the atmospheric variables under question into 
cycles can be found. 

Several problems remain to be solved 
which are germane to the future progress of 
radiosonde development. Micro-meteor- 
ology has demonstrated highly unstable at- 
mospheric conditions to prevail within areas 
of a few feet. In view of these and other 
measurement uncertainties, the statistical 
significance of widely scattered soundings 
must be questioned. ‘Therefore, the usable 
precision of any radiosonde system is depend- 
ent upon the method of its application. 


A Pulse Width Telemetering System; 
W. Hausz (General Electric Company, Syracuse, 
Nee): 

Telemetry system described was designed 
in 1945 and 1946; improvements, new ground 
stations, and operating experience were 
added in 1947-48. Survey of the needs of 
groups involved in the particular guided 
missile project showed some 20-30 channels 
were needed, with but a moderate sampling 
rate. ‘The design was based on the need, in 
small guided missiles, for lightness, compact- 
ness reliability, reasonably low cost. ‘Twenty- 
eight channels mechanically commutated are 
converted from a 0-5 volt d-c input to a vari- 
able pulse length 100 to 700 microseconds 
long. ‘This is transmitted via carrier shift 
modulation from missile to ground. 

Special features of reliability, convenience, 
and flexibility are given in the ground sta- 
tions by three methods of presentation. The 
variable length pulses are put on the inten- 
sity grid of a cathode-ray scope which is 
photographed on a moving film strip. In 
one presentation a fast sweep is started on the 
leading edge of each pulse so all information 
is displayed as a raster of lines of different 
lengths. In another display, one slow sweep 
displays 28 pulses, one sample of each channel. 
The third display type consists in separating 
the channels into groups of seven, differen- 
tiating so only a bright pulse on the trailing 
edge is displayed. This gives the appear- 
ance of conventional time base plots. ‘Time 
markers, and channel identification by 
brightening each one in turn, add to con- 
venient use. 

A large number of operational flights 
have been made with successful results, little 


time being lost due to primary telemetry 
failure. 


An FM/FM Telemetering System; W. J. 
Mayo-Wells (The Johns Hopkins University, 
Silver Spring, Md.). 

The measurement and recording of physi- 
cal quantities in a moving vehicle is not al- 
ways practical by a wire link, especially if 
the vehicle may be destroyed or excessive 
conditions might damage the records. For 
such applications a radio link provides an 
answer, and increased security can be ob- 
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tained by duplicating the receiving stations 
as an added advantage. 

The first FM/FM telemetering system was 
developed under National Development and 
Research Council, and many systems have 
followed from this original. While the prin- 
cipal differences concern the choice of audio 
frequencies for the various subcarriers and 
methods of commutation, the majority of 
these systems operate on the principles well- 
known in frequency telemetering by wire 
circuits. 

The system to be described exploits the 
use of a small E type inductance coil, which 
forms part of a Hartley or Colpitts audio 
oscillator. A moveable mu metal armature 
varies the inductance according to its posi- 
tion with respect to the coil, which in turn 
varies the oscillation frequency. This move- 
ment has been employed to measure a variety 
of physical quantities: motion, acceleration, 
pressure, and so on. 

Other types of audio oscillators are used to 
measure voltages, temperatures, strains, and 
vibrations. Suitable pickups have been 
devised for use with each type. 

The outputs of a number of pickups or a 
number of subcarrier oscillators may be com- 
mutated, and some of the limitations govern- 
ing the length of samples and the frequency 
response are given. ‘The complex audio sig- 
nal modulates a reactance tube in a conven- 
tional frequency-modulation radio-frequency 
transmitter. 

After being detected in a frequency- 
modulation receiver with a Foster Seeley 
discriminator, the subcarriers are separated 
by band-pass filters with a band width of 15 
per cent around each center subcarrier fre- 
quency and translated into d-c signals by 
pulse averaging audio discriminators. These 
d-c signals, whose instantaneous amplitudes 
are proportional to the original instantaneous 
frequencies of the subcarrier oscillators, drive 
a magnetic oscillograph recording on film. 

The whole transmitting equipment is de- 
signed to withstand extreme physical condi- 
tions for a short duration, and to occupy as 
small a volume as is consistent with relia- 
bility and the required accuracy. ‘The trans- 
mitting system is composed of very compact 
plug-in units, which may be combined in a 
great variety of ways to suit the precise needs 
of the particular vehicle. Complications are 
better introduced in the receiving stations 
which are not expendable. 

A very complete system of technical infor- 
mation is being executed, which includes 
design, type test, and production specifica- 
tions, together with component data sheets, 
application information, and so forth. 


A New Loss-of-Excitation Relay for Syn- 
chronous Generators; C. R. Mason (General 
Electric Company, Schenectady, N. Y.). 

Interest has been growing in loss-of-excita- 
tion protection for synchronous generators, 
particularly where light-load operation with 
reduced excitation makes impossible the use of 
field undercurrent and undervoltage relays. 
Many differential-analyzer studies have been 
made of the loss-of-excitation characteristic, 
and these combined with recent relay de- 
velopments have resulted in a simple relay 
having greater selectivity than heretofore has 
been available. 

The new loss-of-excitation relay is of the 
so-called “‘mho’’ family, similar to distance 
relays used for transmission-line protection. 
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It is a single-phase relay arranged to operate 
from a phase-to-phase voltage and the dif- 
ference between the phase currents at the 
terminals of the generator to be protected. 
The operating characteristic on the R—X 
diagram is a circle centered on the —X axis 
and offset completely from the origin. The 
diameter of the circle and the offset are inde- 
pendently adjustable. 

If the offset is approximately one-half of 
the direct-axis transient reactance of the 
generator, and if the diameter is approxi- 
mately the direct-axis synchronous reactance, 
the relay will operate for all cases of complete 
loss or substantial reduction of excitation, and 
will not operate for any other kind of normal 
or abnormal system-operating condition. 
Operation will occur before the first pole is 
slipped. 

The impedance “‘seen’’ by the relay for 
various conditions, and the area within which 
this impedance will operate the relay when 
shown on an R—X diagram clearly demon- 
strate the relay’s selectivity. Loss-of-excita- 
tion characteristics start outside of the operat- 
ing area and enter it at varying times after 
the excitation is affected, but always before 
the first pole is slipped. Loss-of-synchronism 
characteristics never enter the operating area 
except for substantial reduction of excitation. 
Line charging within the line-charging capac- 
ity of the generator will not cause operation, 
nor will short circuits even on the generator 
bus. , 

Protection cannot always be provided 
against partial loss of excitation without run- 
ning the risk of operation during power 
swings or loss of synchronism. Where such 
protection is required, the relay should 
merely operate an alarm rather than trip the 
generator circuit breaker. Short-circuiting 
of part of the field poles can cause damaging 
vibration, and other protective means should 
be employed. 

An interesting use of the R—X diagram is 
to show the characteristic of the ‘“‘reactive- 
current’ relay described by Crossman, 
Lindemuth, and Webb.! It will be found 
except that it has no provision for offset and 
was given a different adjustment, its charac- 
teristic is like that of the relay described 
herein. This is only one of many possible 
illustrations of the value of the R—X diagram 
in analyzing relay operation under various 
system-operating conditions. 
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Practice and Extent of Loss-of-Excitation 
Protection on Rotating Machines; G. B. 
Miller (Duquesne Light Company, Pittsburgh, 
Pa) 

The material presented in this paper is the 
result of a study made by the Relay Sub- 
committee of the Pennsylvania Electric 
Association to determine the practice and ex- 
tent of loss-of-excitation protection as applied 
to synchronous generators. Recognizing 
that serious damage may be caused to an 
alternator as the result of loss of excitation, a 
study on this general subject was thought to 
be beneficial at this time due to the great 
amount of new generation being installed. 

The conclusions reached from the study are 
that for moderate size utilities, as encoun- 
tered in Pennsylvania, the absence of loss-of- 
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field protection is not a serious matter. In 
the 15 companies reporting, no apparent 
damage was observed on any machine from 
having had field failure. Only 40 per cent 
of these companies report using loss-of-field 
protection. ‘The schemes used are com- 
prised, predominantly, of an undercurrent 
relay in series with, or an undervoltage relay 
in parallel with, the field. 

This decision is amplified further as out of 
64 loss-of-field installation reported, the 
majority of these only provide an alarm thus 
requiring the operator to clear the machine 
from the system. 

In contrast to these small to moderate size 
utilities, where loss-of-field protective installa- 
tions appear to be debatable, field failure re- 
lays are found to be a necessity for the larger 
metropolitan cities. Here the generators 
usually are linked closely together with cables 
and operate at relatively high power factors, 
For this condition pull-out power is low with 
the result that instability may occur at times 
of light load for loss-of-excitation on a large 
generator. In general, for such cases loss-of- 
field relays are not considered to be as essen- 
tial to protect the machine as they are to pro- 
tect the system from loss of stability. In the 
final analysis, the important point is to dis- 
connect the machine from the system as 
quickly as possible. By this action the ma- 
chine will be protected from damage and at 
the same time the system may be protected 
from instability. 

It is generally recognized that under- 
current and undervoltage relays do not pro- 
vide full coverage, as it is necessary to 
set these relays to operate at values well 
below no-load excitation. To overcome 
these objections, for systems that do need 
sensitive loss-of-field protection, a new scheme 
was developed several years ago and is 
comprised of a polyphase directional over- 
current relay that acts on the flow of reverse 
reactive current into the generator during the 
conditions for loss-of-excitation. The scheme 
has proved to be satisfactory as demon- 
strated by the company using it. ‘T'wenty- 
six of these installations are in service on 
turbogenerators of 40-megawatts and larger 
capacity. 

At this time, a new distance-type relay of 
the ‘‘mho’”’ family is being announced for 
loss-of-field protection and is claimed to be 
competitive to the reverse reactive current 
relay scheme. Operating data are not avail- 
able as yet, however, one company reports it 
is contemplating the use of this relay on two 
75-mw units. 

The installation of loss-of-field relays may 
be likened to buying insurance. As systems 
become more complex and interconnected, it 
places a greater responsibility on the station 
operator properly to diagnose a field failure 
and take the necessary action to clear the 
machine. For systems where instability is 
likely to occur for loss of excitation, certainly 
there is no doubt that complete loss-of-field 
protection is necessary. 


Theoretical Considerations in the Use of an 
Ergmeter; J. Schroeder (Naval Ordnance 
Laboratory, Silver Spring, Md.). 

Instruments which are directly applicable 
to measuring the energy of short electric 
pulses are few in kind. An ergmeter which 
has been designed is useful in measuring the 
energy obtained from one-shot pulse genera- 
tors. This instrument consists essentially of a 
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fluxmeter and a heater-type vacuum tube 
thermocouple employed as indicating and 
sensing elements, respectively. ‘The sensing 
element consists of an evacuated envelope 
containing both the hot and cold junction of a 
miniature thermocouple. The hot junction 
is in thermal but not electrical contact with a 
low-resistance heater. Connections are made 
through the envelope to the heater and to the 
thermocouple by relatively heavy leads. 
Heater-type vacuum tube thermocouples are 
used as sensing elements in various commer- 
cial instruments calibrated to measure power, 
voltage, or current of high frequency.4 

A generic ergmeter equation which is de- 
rived in this paper shows that the maximum 
deflection of the fluxmeter is proportional to 
the heat energy generated by the pulse and 
dissipated in the heater element. The generic 
equation is derived on the basis of four as- 
sumptions: 
(a). The difference in temperature of the thermocouple 


hot junction is equal to the rise in temperature in the 
heater element which is produced by an electric current i. 


(6). The energy Ri? delivered to the resistance R in 
the time At is conservatively dissipated by heating the 
mass m of the heater, and by radiation and conduction, 


(c). The energy lost by radiation and conduction can 
be computed in terms of Newton’s law of cooling. 


(d). The electromotive force developed by the thermo- 
couple is proportional to the difference in the tempera- 
ture of the hot and cold junction. The construction 
of the vacuum tube thermocouple is such that no error 
is introduced in measurement of short transients by 
assuming that the temperature of the cold junction 
remains constant at ambient temperature. 


Specific applications of the generic equa- 
tion are made to both exponentially decaying 
and square pulses. It is shown that the 
proportionality factor for a square pulse of 
short duration is the same as for an exponen- 
tially decaying pulse. It is noted, however, 
that an increasingly greater error is intro- 
duced for pulses of longer periods. As a 
consequence the ergmeter is not suitable for 
measuring the energy of long pulses. Fur- 
thermore, the ergmeter is also not to be over- 
loaded, for Newton’s law of cooling is not 
valid under this circumstance. 

The ergmeter calibration factor is obtained 
by discharging a standard noninductive 
capacitor through the heater element. It is 
considered important that the internal energy 
losses of the calibration capacitor be either 
negligible or corrected for. The internal 
losses of air or good mica capacitors are con- 
sidered negligible in calibration. For cali- 
bration a discharge key with low-energy 
losses and no chatter should be chosen. 

It is suggested that the ergmeter may be 
employed to obtain a value of the effective 
series resistance of capacitors. The erg- 
meter, besides having been used to measure 
the energy supplied by pulse generators for 
initiating squibs and detonators, has been 
used also to measure the energy required to 
rupture fuse-wires, and the deionization volt- 
age of gaseous discharge tubes. 


The Conductivity of Silicon and Ger- 
manium as Affected by Chemically Intro- 
duced Impurities; G. L. Pearson (Bell 
Telephone Laboratories, Murray Hill, N. J.). 
Silicon and germanium are semiconductors 
whose electrical properties are highly de- 
pendent upon the amount of impurities 
present. For example, the intrinsic con- 
ductivity of pure silicon at room temperature 
is 410-6 (ohm centimeter)! and the 
addition of one boron atom for each million 
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silicon atoms increases this to 0.8 (ohm- 
centimeter)~!, a factor of 2105. 

Although such impurity concentrations 
are too weak to be detected by standard 
chemical analysis, the use of radioactive 
tracers and the Hall effect has made it 
possible to make quantitative measurements 
at impurity concentrations as small as one 
part in 5X108. 

Silicon and germanium are elements of 
the fourth group of the periodic table with 
the same crystal structure as diamonds and 
they have respectively 5.2 X 10” and 4.5 X 10” 
atoms per cubic centimeter. The addition 
of impurity elements of the third group such 
as boron or aluminum give defect or p-type 
conductivity. Elements from the fifth group 
such as phosphorus, antimony, or arsenic 
give excess or n-type conductivity. 

The conductivity at room temperature, 
where it has been shown that each impurity 
atom contributes one conduction charge, 
is given by equation 1 where W is the 
number of solute atoms per cubic centi- 
meter, 


> =A+BN (1) 


The constants A and B for the various alloys 
investigated are given in the following table: 


= — 


Alloy A B 
SELBeotctannceee ASC10 =) ee eee 1.6X10-17 
Si Poa 5 ems AX10=6 eee eee 4.810717 
Get Shiseenee ance Rare al hc Nemes noni 4.2X10-16 


Equation 1 applies to solute atom con- 
centrations as high as 5X10!9 per cubic 
centimeter. At higher concentrations the 
mobilities are lowered due to increased 
impurity scattering so that the computed 
conduction is higher than the measured. 


The Bell Computer—Model VI; 
Andrews (Bell Telephone Laboratories, 
MorkwNeele) 3 

The Bell Telephone Laboratories has just 
placed in operation a new digital-type com- 
puter at its Murray Hill building. It is 
called the Bell Computer, model VI,* be- 
cause it is the sixth type of the seven relay 
computers designed and built by the Bell 
Laboratories. 

Physically the model VI consists of two 
principal parts. First is the remote control 
station at which the computer is operated by 
the computing staff. Problems are con- 
trolled and answers are recorded entirely at 
this point. The second part comprises the 
computing equipment consisting of approxi- 
mately 4,300 relays, 86 cold cathode tubes, 
and few other miscellaneous types of appara- 
tus employed in telephone switching design. 

This computer has been patterned very 
closely after the model V General Purpose 
Computer which has been described before. ** 


E. G. 
New 


* Previous Bell computers have not carried model 
numbers but numbers that are now assigned to them in 
retrospect are 

Model I—Complex Number Computer 

Model II—Relay Interpolator 

Model III—Ballistic Computer at Fort Bliss, Tex. 
Model IV—Ballistic Computer at Naval Research 
Laboratories 

Model V—General Purpose Computers at Langley 
Field and Aberdeen 


** See: ‘Mathematical Tables and Other Aids to 
Computations,” Dr. F. L. Alt, January 1948, page 1, 
and April 1948, page 69, Bell Laboratories Record, S. B. 
Williams, February 1947, page 49. 
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Only the features which are new to the model 
VI will be described herein. 

Numbers are introduced into the com- 
puter as 3-, 6-, or 10-digit numbers using the 
so-called floating decimal point. To illus- 
trate, the speed of light is +1.86X10+5; the 
coefficient of expansion of copper is +1.68 X 
10=5. 

Means have been provided to eliminate a 
substantial part of the arduous work of pro- 
gramming the instructions for solving a 
problem. This has been accomplished by 
providing a large number of internal com- 
puting programs for frequently used subrou- 
tines. In this category are subroutines for 
finding a trigonometric function of an angle, 
for obtaining the logarithm of a number, for 
complex number arithmetic, for computa- 
tions of impedances for various configura- 
tions of inductance, resistance, and capaci- 
tance, just to mention a few of the 200 types 
for which equipment is provided. 

Previously it was necessary for the pro- 
grammer to enumerate each detailed step of 
these subroutines and furthermore repeat 
them over and over because these steps occur 
frequently throughout many of the problems 
to be handled. But with this added feature, 
it is now necessary only to denote the number 
assigned to the routine, such as A74 or D36. 

The device used for this purpose is a 
combination relay and electronic device 
which is used in the Automatic Message 
Accounting System in a modern telephone 
office. As used in telephone switching it 
consists of a large group of code points 
corresponding to the location of the call 
originating equipment of a subscriber. A 
signal on one of these code points denoting 
the origination of a call causes the circuit to 
ascertain and record the subscriber’s 4-digit 
directory number. 

As used in the computer the code points 
correspond to the computing operations in 
a subroutine. A signal on one of these 
code points causes the computer routine 
control circuit to make a record of a type 
comparable to a 4-digit number which in 
turn sets into operation the desired computer 
operation. A subroutine will use 6 to 20 
of these steps in succession. 

Physically, this equipment in its telephone 
systems application consists of four rows of 
ten coils each, thereby making it possible to 
designate any one of 9,999 numbers. In 
the computer the equipment also consists of 
four rows of coils which makes it possible to 
impart to the control equipment a 4-element 
instruction such as AX BC which means that 
the numbers in the A and B registers are to 
be multiplied and the result is to be placed 
in the C register. 

A particular instruction is specified by 
connecting a wire from the code point 
through a coil in each of the four rows. In 
the foregoing case the wire would be run 
through the large opening in the A coil in 
the first row then through the opening in the 
““X” coil in the second row, andsoon. Such 
wires are semipermanent for they may be 
retained in place as long as desired. It is 
not necessary to solder them to the code 
points and they therefore are handled easily 
by the personnel that operates the computer. 

A computer operation is initiated by caus- 
ing a transient discharge from an LRC net- 
work to be sent through the wire. The 
system consisting of the wire behaves like a 
transformer with the wire acting as a loosely 
coupled one-turn primary winding and the 
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coil acting as a secondary. The voltage 
induced into the secondary causes a cold- 
cathode tube to fire and thereby record the 
instruction. 

In concluding, a reference is made to a 
pertinent remark made by one of the Bell 
Laboratories scientists several years ago to 
the effect that the large-scale computers are 
like very accurate but very dumb com- 
putresses because they require their super- 
visor to give them a computing program 
complete in every detail for each new assign- 
ment. But this criticism has now lost some 
of its force because the model VI has this 
provision of internal routines which elimi- 
nates much of the need of specifying every 
instruction detail for the commonly used 
subroutines. 


Nucleon Bombarded Semiconductors; * 
K. Lark-Horovitz (Purdue University, Lafayette, 
Ind.). 

Germanium and silicon have been exposed 
to bombardment of deuterons and alpha 
particles from the Purdue cyclotron.! These 
semiconductors and, in addition, selenium, 
tellurium, and cuprous oxide samples also 
have been bombarded in the Oak Ridge 
nuclear reactor with neutrons. ‘The results 
show that regardless of the nature of the 
bombarding particles, the following results 
are obtained: Germanium conducting 
through positive carriers (P-type), so-called 
‘holes’? shows a steadily decreasing re- 
sistance upon irradiation. On the other 
hand, germanium conducting by electrons 
(N-type) shows an increase in resistance 
until a maximum is reached and after this 
maximum the resistance decreases again. 
In this range the germanium now is con- 
ducting, not by electrons, but by holes, as 
proved by Hall effect measurements. This 
indicates that irradiation produces acceptors, 
which in turn will produce ‘“‘holes’ or P- 
type carriers. Their number is of the order 
of magnitude of the number of bombarding 
particles. 

This behavior of germanium can be used 
successfully by bombarding bulk samples of 
germanium with electron conduction (N- 
type) and producing on the surface of these 
samples a P-type layer which is penetrating 
only as deep as the range of the particles— 
either alpha particles or deuterons. The 
resulting P-N boundary acts as a photo- 
conductive layer, as source of a photo 
electromotive force, and is an “ideal” 
rectifier. Germanium irradiated in the 
nuclear reactor turns throughout the whole 
volume from V-type to P-type. 

On the other hand, silicon, selenium, and 
cuprous oxide show a steady increase in a 
resistivity upon bombardment with nucleons. 
By heat treatment it is possible, in the case 
of silicon and germanium, where this has 
been tried successfully, to anneal and re- 
convert to the original state. In all cases 
the energy levels introduced by bombard- 
ment are higher than the ones introduced by 
chemical impurities. In the case of silicon, 
results indicate that these levels lie as high 
as 0.4 to 0.5 electron volt and seem to contain 
both donators and acceptors. As a conse- 
quence, regardless of whether V-type or 
P-type silicon is used, resistivity increases 
upon bombardment. 

It is possible to introduce germanium and 
silicon crystals as well as cuprous oxide and 
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selenium rectifiers into the nuclear reactor 
and observe the behavior of the charac- 
teristics.2 In the case of germanium it is 
found that in agreement with the experi- 
ments on bulk samples, in the region of over 
two volts in the forward direction when the 
spreading resistance is primarily determining 
the behavior of the samples, the resistance 
increases until a maximum is reached and 
then decreases: the sample has become P- 
type and shows the behavior of a P-type 
rectifier. Below 0.15 volt in the forward 
direction the resistance decreases as it also 
does in the backward direction. In this 
region the resistance is determined by the 
barrier and the barrier resistance in V-type 
material which is transparent to “‘holes’’ 
becomes lower upon introduction of ac- 
ceptors. 

By using deuteron irradiation of the 
germanium rectifier, it was possible to show 
that self-healing effects play a large part in 
the process. After irradiation the material 
is converted to P-type which, in contact with 
tungsten, is apparently nonrectifying, but 
which, in contact with aluminum, showed 
the behavior of a P-type rectifier. 

By following the behavior of the ger- 
manium rectifier in steps of about 0.05 
volt in the forward direction, it is possible 
to determine the voltage range where 
primarily the barrier and where the spread- 
ing resistance determines the behavior of the 


rectifier. It is possible in this way to discuss 
the theoretical aspects of the rectifier 
properties. 


In silicon, cuprous oxide, and selenium, 
the rectifier behavior follows the behavior 
of the bulk type—the resistance increases 
in both directions. 


REFERENCES 


1. Lark-Horovitz, Blouler, Davis, Tendam. Physical 
Review (New York, N. Y.), volume 73, 1948, page 1256. 


2. AECD Report 2054, June 1948, R. E. Davis, W. E. 
Johnson, K. Lark-Horovitz, S. Siegel. Physical Review 
(New York, N. Y.), volume 74, 1948, page 1255. 


The Control of the Conductivity of Oxide 
Semiconductors by the Admixture of 
Other Oxides; WN. C. Jamison (Philips 
Laboratories Inc., Irvington-on-Hudson, N. Y.). 

Thermally sensitive resistors of the oxide 
semiconductor type have assumed a position 
of increasing importance in technology dur- 
ing the last decade. These resistors are 
characterized by a large negative tem- 
perature coefficient of resistance and have 
specific resistances which lie between those 
of metals and insulators. Within the last 
few years two new methods for the control 
of the conductivity of oxide semiconductors 
have been developed at the Philips Research 
Laboratory at Eindhoven, Netherlands, as 
the result of work done by Verwey, Haay- 
man, and Romeyn. 

In the first method the basic material is 
Fe;0, which has the spinel structure and, 
for a semiconductor, a very low specific 
resistance. There is evidence that the 
reason for the high conductivity of this 
substance is that both ferrous and ferric 
ions occur in equivalent lattice sites and 
only a small amount of energy is necessary 
to cause the transfer of an electron from a 
ferrous to a ferric ion. The replacement 
of some of the iron atoms by an element 
such as aluminum should cause a large 
change in the specific resistance. This may 
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be accomplished by sintering a 1:1 mixture 
of FesO4 and FeAl,O, (also of spinel struc- 
ture); the resulting semiconductor has a 
resistivity about 50,000 times that of Fe;O,. 
In general, sintering Fe;0, with a material 
of spinel structure which has a high re- 
sistivity yields a semiconducting material 
with an intermediate resistivity, the value 
depending upon the composition of the 
mixture. 

The second method has a wider scope in 
that the conductivity of a substance such as 
nickel oxide, which has the simple rock-salt 
structure, may be greatly increased by the 
substitution of lithium ions for a fraction of 
the nickel ions in the lattice. The replace- 
ment of a nickel ion (valence two) by a 
lithium ion (valence one) induces a neigh- 
boring nickel ion to assume a valence of 
three. The presence of divalent and tri- 
valent ions in equivalent lattice sites gives 
rise to conduction, and the conductivity is a 
function of the lithium content. Thus by 
the substitution of elements of suitable va- 
lence in the lattice, the conductivities of oxide 
semiconductors may be adjusted over a wide 
range. 


General Features of Photoconductivity and 
Photoemission in Semiconductors; Lloyd 
P. Smith (Cornell University, Ithaca, N. Y.). 

When light of appropriate wave lengths 
is absorbed in a solid, the absorbed energy 
manifests itself in several ways: The light 
energy is transferred to vibrations of the 
atoms in the solid lattice (the temperature 
increases); part of the energy is so trans- 
ferred to the atoms and part is re-radiated 
as light of longer wave lengths (fluorescence) ; 
the light energy in quanta of hy is absorbed 
by electrons in the solid in such a way as 
to increase the electrical conductivity (photo- 
conductivity); or the light quanta are 
absorbed by the electrons in such a manner 
as to eject some of the electrons entirely 
from the solid, resulting in the external photo- 
electric effect (photoemission). The general 
features and certain details of the mechanism 
involved in the latter two processes, which 
result in a transduction of light energy into 
electrical effects in solids, will be discussed 
briefly. 

wag: : : 
The ratio — of the change in electrical 
oC 

conductivity Ac produced by light absorption 
and the actual conductivity o of a solid is 
very small and generally unimportant for a 
metallic conductor, appreciable for many 
semiconductors, and can be very large in 
the case of normal insulators. From a prac- 
tical point of view this makes the situation 
in semiconductors and insulators the most 
interesting. 

Photoconductivity essentially arises from 
the fact that certain electrons in the solid 
which normally occupy states in which they 
are not very free to move through the solid 
under the action of an applied electric field 
take up the energy of the light quantum-wise 
and thereby are raised to states in which 
they are much more mobile and can respond 
to a field, thus producing an increase in the 
electrical conductivity during light ab- 
sorption. ‘The reason for the large range of 


values of oe for the various types of solids 
o 


referred to above is that: In metals there 
are normally an enormous number of mobile 
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electrons so that o is very large to begin 
with, and at the same time the quantum 
efficiency (ratio of the number of electrons 
rendered mobile per second to the number 
of incident light quanta per second) is 
usually small in a metal, thereby making 
Ao small; in semiconductors, the number 
of normally mobile electrons is very much 
smaller than in a metal, making o very 
much smaller while at the same time the 
quantum efficiency can be of the order of 
100 per cent, making Ao much larger than 


3 ? Ao 
in the case of insulators — 
o 


can be almost infinite, since normally there 
are essentially no mobile electrons and Ac 
may be of the same order of magnitude as 
for semiconductors. The differences in 
quantum efficiency can be understood in the 
main in terms of the conservation of energy 
and momentum during the absorption 
process. 

The number of electrons rendered mobile 
per incident quantum in various solids range 
from values considerably less than unity 
to well over 5,000, the latter large number 
is thought to arise from secondary processes. 

Many of the same considerations are 
pertinent to photoemission. Here the num- 
ber of electrons ejected per incident light 
quantum range from 1 in 10,000 in pure 
metals to 1 in 3 for certain semiconductors. 


for metals; 


The External Photoelectric Effect as a 
Tool in Studying Semiconductor Surfaces; 
LeRoy Apker (The Knolls Research Laboratory 
General Electric Company, Schenectady, N. Y.). 

The study of photoelectric emission played 
an important role in the early development 
of quantum theory shortly after 1900. 
Later, in the 1930’s, it afforded one of the 
most direct demonstrations of the validity 
of quantum statistics as applied to the free 
electrons in metals. It now is entering an- 
other stage of development, and is becoming 
a useful tool for investigating the behavior 
of electrons at free surfaces of metalloids 
and semiconductors. 

The fundamental method was developed 
by Millikan in 1915, and Condon later 
pointed out its value for studying semi- 
conductors. Experimental results, however, 
have been obtained only in the last few 
years. The technique involves two main 
steps. For reference purposes, one first 
determines the distribution in energy of the 
photoelectrons ejected from a simple metal 
by photons having a single energy. This 
is done by setting up known electric fields 
to retard the electrons in a phototube 
having a simple spherical geometry. Pro- 
vision is made to replace the metal with the 
semiconductor to be investigated, the two 
being held in thermal and electrical equi- 
librium. If this is done without changing 
other conditions, rather direct information 
may be obtained about the following charac- 
teristics of the semiconductor: 

1. The work function, that is, the energy difference 
between the Fermi level and the top of the surface 


potential barrier that tends to keep electrons from 
leaving the material. 


2. The width of that part of the forbidden band of 
energy states that lies between the Fermi level and the 
densely occupied band below it. 


3. Qualitatively, the form of the upper part of this 
occupied band. 


4. Semiquantitatively, the number of energy levels 
associated with surface states and with impurities near 
the surface. 
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Independently, the results may be checked 
for reliability by varying the energy of the 
incident photons. Some idea of the uni- 
formity of the surface may be obtained by 
applying relatively large accelerating fields 
to investigate the Schottky effect. 

In forming a more complete picture of an 
electronic energy structure, photoelectric 
data are valuable for comparison with the 
following information obtained by other 
well-known methods of investigation: optical 
absorption spectra, thermionic emission, Hall 
effect, photovoltaic effects, and electrical 
conductivity. 

Illustrative results will be given for the 
semimetals As, Sb, and Bi, and the semi- 
conductors Te, amorphous As, and BaO. 


A Comparison Between the Schottky 
Rectifier Theory and Measurements Upon 
Cuprous Oxide Cells; Stephen J. Angello 
(Westinghouse Research Laboratories, East Pitts- 
burgh, Pa.). 

Our goal is a theory which will describe 
the electrical characteristics of dry disk 
rectifiers in terms of the physical properties 
of metals and semiconductors. An im- 
portant contribution to this desideratum 
has been made by Walter Schottky. In 
the symposium on ‘“‘Electrical Properties of 
Semiconductors and the Transistor,” it was 
our purpose to inform the conferees con- 
cerning the kind of numerical agreement 
which may be expected between the theory 
and experiments upon cuprous oxide cells. 

We have chosen as important properties 
of the rectifier to be explained by the theory: 


1. The relation between contact resistance and d-c 
bias voltage. 


2. The variation of contact capacitance with bias 
voltage. 


3. The temperature dependence of contact resistance 
at zero voltage. 


4. The numerical magnitude of the contact resistance 
and capacitance at zero voltage. 


The theory predicts the correct general 
shape of the resistance—voltage curve, but in 
the region of several volts in the reverse 
direction the predicted magnitude of the 
resistance is a factor of ten higher than the 
measured value. The slope of the contact 
elastance squared versus bias voltage curve 
should give an estimate of the density of 
conduction centers in cuprous oxide. The 
value predicted agrees well with independent 
data upon bulk cuprous oxide. The theory 
predicts an exponential increase of contact 
resistance with increasing reciprocal tem- 
perature. ‘This law is well obeyed down to 
about —10 degree centigrade. The slope 
of this curve on a semilog plot gives a value 
of 0.48 volt for the contact potential be- 
tween copper and cuprous oxide. These 
data along with other physical constants 
permit an estimate of contact capacitance 
and resistance at zero volts. The agree- 
ment with experimental values is good. 

The failure of the exponential resistance— 
temperature law is due, at least in part, to 
a frequency dependence of the parallel 
resistance-capacitance equivalent circuit 
given by the theory. (Measurements were 
made in an impedance bridge using an 
rms voltage of 5 millivolts at 1,000 cycles 
per second.) This failure presages the 
next advance in describing the electrical 
fine structure of the contact. Inadequacy 
of the theory is probably due to oversimpli- 
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fication of the contact structure. When this 
is described in detail by means of frequency 
measurements, the theory may be modified 
and improved. 


Boundary Layers in Rectifiers;* H. Y. 
Fan (Purdue University, Lafayette, Ind.). 

Rectification depends on the existence of 
barrier layers, within which there are varia- 
tions of potential and concentration of charge 
carriers. When two different substances 
are in contact there is potential variation in 
each of them near the contact. This is 
caused by the difference in the work func- 
tions and the requirement of equalization 
of thermodynamic potentials of charge 
carriers in the two bodies. Barrier layers 
so produced are called natural barriers. 

Because of the large concentration of con- 
duction electrons potential variation in 
metals are confined to a very small distance 
from the surface, of the order of 10~8 centi- 
meter. Such thin layers cannot affect the 
resistance appreciably. The concentration 
of conducting charge carriers is much smaller 
in semiconductors. Potential variations can 
take place, therefore, over a much larger 
distance: 10-6 centimeter for low resistivity 
(10-2 ohm-centimeter) germanium and 
silicon, and 10-4 centimeter for these ma- 
terials of high resistivity (10 ohm-centimeter), 
At a metal semiconductor contact almost 
all the potential variation required to 
equalize the thermodynamic potentials takes 
place in the semiconductor. 

For the layer of potential variation to show 
decisive influence on the resistance the 
concentration of conducting charge carriers 
in the layer must be small compared with 
that in the bulk semiconductor, which means 
that the potential variation must be in the 
right direction. This should depend upon 
the work functions of the bodies in contact. 
For germanium and silicon no consistant 
correlation, however, is found between the 
rectification and the work functions of the 
metal whiskers. This has been explained 
by the existence of surface energy states on 
the semiconductor, which more or less 
fixes the potential barrier irrespective of the 
metal in contact. 

Besides natural barriers rectification may 
be obtained by artificial barriers consisting 
of a thin layer of inherently high resistivity 
between two different good conducting 
materials. A typical case is the copper 
oxide rectifier with a layer of high resistivity 
oxide between the mother copper and 
relatively good conducting bulk oxide. 

Potential variations at the contact of 
different substances arise essentially from 
the equalization of thermodynamic po- 
tentials. he thermodynamic potential of 
a semiconductor depends upon the concen- 
tration of impurities. Therefore by varying 
the concentration of impurities potential 
barriers can be set up inside a single piece 
of semiconductor. Rectification of P-N 
barriers in germanium and silicon is such a 
case. P-N barriers are found naturally 
and also can be produced by nucleon bom- 
bardment. 

When potential variation is comparable 
with the forbidden energy gap of the semi- 
conductor one end of the barrier has large 
electron concentration while the other end 
acquires large hole concentration. With 
such barriers electrons can be injected into 
Se Se FE ae er, ene ie 
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P-type and holes can be injected into N- 
type semiconductors. 


Noise in Semiconducting Contacts; P. H. 
Miller, Jr. (University of Pennsylvania, Phila- 
delphia, Pa.). 

Experimental observations on the noise 
generated in metal semiconductor contacts 
indicate that, in common with other forms 
of contact noise, the noise power per unit 
frequency interval is inversely proportional 
to frequency over several decades (10? to 
106 cycles per second). This extra noise 
is for frequencies less than one megacycle 
large in comparison with Johnson (thermal) 
and shot (diode) noise. ‘These latter forms 
of noise exhibit a flat frequency spectrum. 
The shot noise power is proportional to the 
current while Johnson noise is independent 
of the current. The extra noise seems to 
be more nearly proportional to the square of 
the current rather than the first power. 
Experiments have been made at the Uni- 
versity of Pennsylvania on the temperature 
dependence of the extra noise. Such experi- 
ments are difficult because of lack of me- 
chanical stability of the contact over a wide 
temperature range and a theory which 
suggests whether the current through or the 
voltage across the contact should be kept 
constant as the temperature is varied. The 
observations to date indicate that the tem- 
perature variation is not large. At first 
sight this is a surprising result, for if the 
modulation of the current is a result of the 
motion of impurity atoms in the neighbor- 
hood of the contact, one might expect the 
noise to vary in much the same manner as 
diffusion rates. 

Transistors when operating under normal 
conditions are even noisier than crystal 
rectifiers and exhibit the same frequency 
dependence. At 1,000 cycles it is not un- 
common to observe noise which is 108 times 
the Johnson noise found in resistance of 
10,000 ohms at room temperature. 

The theory of the frequency spectrum of 
noise due to density fluctuations has been 
extensively investigated. The contact is 
considered to be composed of a series of 
atomic planes parallel to the surface and the 
noise current is assumed to be linear function 
of the density fluctuations of the current 
modulating impurity atoms. Let the jump 
time of an impurity atom be ), the distance 
between adjacent parallel planes be a, and 
the effective thickness of the contact be ¢. 
The noise power varies as 


1f/a\? 
v9.5 for 0<v<-{ - 
A\t 


as 


1fa\? 1 
—1.5 for —( — re 
v or (5) <p x 


and as 
1 
py? for -<p 
oN 


It does not appear possible to obtain from 
this model a noise spectrum which is in- 
versely proportional to frequency over 
several decades. In order to obtain any 
sort of agreement with experiment it is neces- 
sary to assume unreasonably small values 
for the jump time. One is forced to con- 
clude that the current through the contact 
is not determined by the number of impurity 
atoms in each atomic layer alone but that 
some co-operative phenomena is occurring. 
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The Possible Significance of Transistors 
in the Power Field; J. A. Hutcheson (West- 
inghouse Electric Corporation, East Pittsburgh, 
Pa.). 

The transistor* is a device which possesses 
certain characteristics which make it of con- 
siderable interest to the electronic engineer 
in industry. The most outstanding of such 
characteristics is the fact that no heated 
cathode is required in its operation. 

There are applications of the vacuum 
tube in industry wherein the existence 
of a heated cathode within the tube con- 
stitutes a drawback in so far as the user of 
the device is concerned. For example, the 
vacuum tube is used in applications where 
reliability is of utmost importance. The 
finite life of the cathode in the vacuum 
tube makes it necessary for the user to take 
unusual steps to be certain that when the 
tube is called on to operate, it has not failed. 
Clearly, the application of a device such as 
a transistor in cases such as this would 
reduce the amount of attention required in 
order to assure satisfactory operation. 

In other kinds of industrial applications, 
vacuum tubes are not as satisfactory as 
could be desired, because they are to a degree 
sensitive to mechanical shock and vibration. 
Here again the transistor gives promise of 
providing adequate performance even though 
exposed to conditions which make the per- 
formance of a vacuum tube unsatisfactory. 

At present, transistors become inoperative 
at frequencies in the order of tens of mega- 
cycles. This limitation is not believed to 
be significant in considering the possible 
application of transistors in industrial equip- 
ment. However, the present transistors 
can handle powers of only a fraction of a 
watt. ‘This is a serious limitation as many 
industrial applications require more sub- 
stantial amounts of power. However, it 
is hoped that with time this limitation will be 
reduced. 

It should be borne in mind that the 
characteristics which favor industrial ap- 
plications while inherent in the design of 
transistors, are not yet developed to the point 
which makes immediate application of this 
device desirable. Much research and de- 
velopment work is going to be required 
before the ultimate possibilities of the tran- 
sistor can be realized. It is to be hoped 
therefore that those working in the develop- 
ment of this device eventually will solve the 
problems, the solution of which will make 
possible many industrial applications of the 
transistor. 


The Basic Optics of Infrared Radiation; 
R. C. Lord (Massachusetts Institute of Tech- 
nology, Cambridge, Mass.). 

Infrared radiation is becoming of increas- 
ing usefulness and importance to industry 
and to the military. The industrial engineer 
therefore will find it worth-while to have 
an appreciation of the characteristics of 
radiation in this part of the spectrum, in 
addition to some acquaintance with the 
general techniques for producing and meas- 
uring it. 

The electromagnetic spectrum in_ the 
neighborhood of visible radiation consists 
of the infrared on the low-frequency side 
and the ultraviolet on the high-frequency 
side. The infrared occupies about a dozen 


* Initiated and developed at the Bell Telephone Labora- 
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octaves between the microwave or radar 
region and the visible red. On a frequency 
scale the infrared extends from about one- 
tenth megamegacycle to 400 megamega- 
cycles. More commonly, wave lengths in 
microns are used (1,000 microns = 1 milli- 
meter), in terms of which the visible spec- 
trum extends from 0.4 to 0.75 micron and 
the infrared from 0.75 to 1,000 or more 
microns. Much of this vast region has been 
little explored, and our discussions will 
be limited to the well-known parts from 
0.75 up to about 30 microns. 

Infrared radiation is copiously emitted 
by hot solid materials, and these are the usual 
infrared sources. They emit radiant energy 
over a wide and continuous range of fre- 
quencies, although a large fraction of the 
radiation is concentrated in the neighbor- 
hood of a peak frequency, The peak fre- 
quency is proportional to the absolute 
temperature of the solid radiator. For 
typical radiators the peak frequency corre- 
sponds to these wave lengths: the sun, 
one-half micron; incandescent lamp, one 
micron; hot electric iron, four microns; 
solid body at room temperature, ten microns. 
The shape of the curve relating radiant 
energy to wave length is more or less the 
same for all these radiators, and approaches 
that of the perfect radiator or so-called 
‘black body.” 

It will be noted that even a body at room 
temperature has the peak of its radiation 
curve at ten microns. ‘This means that it 
is hard to produce radiation of the longer 
wave lengths, a fact which accounts for our 
meagre knowledge of the long-wave infrared 
between 30 and 1,000 microns. 

Because in its generation, propagation, and 
spectral analysis, infrared resembles visible 
radiation rather than that of radio or radar 
frequencies, infrared optical techniques re- 
semble those of conventional optics. How- 
ever there are certain important differences. 
The large number of octaves to be covered 
makes it impracticable to use lens optics, 
so that concave mirrors are almost uni- 
versally used for focussing purposes. Ordi- 
nary glass is opaque to all but the shortest 
infrared waves, and therefore other materials 
are required for windows and prisms. Of 
these, quartz, fluorite, rock salt, potassium 
bromide, and silver chloride crystals are the 
most commonly encountered. 

Infrared spectrographs operate as do those 
for the visible apart from the use of mirrors 
in place of lenses, and except for the de- 
tectors. The transmission of infrared 
through the atmosphere is hampered in 
certain spectral regions by water vapor and 
carbon dioxide. Oxygen, nitrogen, and 
the rare gases are all completely transparent 
throughout the infrared. Liquid water, on 
the other hand, is opaque even in rather 
thin layers (one millimeter or less) over 
virtually the entire region. 

The mechanism of infrared absorption by 
matter is usually molecular. The vibra- 
tions and rotations of individual molecules, 
whether in the vapor state or condensed to 
liquids or solids, have frequencies spanning 
the infrared region. ‘The resonant inter- 
action of the electromagnetic a-c field of the 
radiation with these vibrations and rotations 
leads to characteristic absorption bands in 
the molecular spectrum. Such bands are 
highly specific for the nature of the absorbing 
molecule, and have been called “‘molecular 
fingerprints.” 
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Radiation Detectors Applicable to Infrared 
Investigations; Aleck R. Dennett (Appley 
Laboratories, Newport, R. I.). 

This paper is a general discussion of 
measurements in the infrared region of the 
electromagnetic spectrum, of the principles 
upon which these measurements are based, 
and of certain methods and instruments used 
in infrared detection and analysis. 

Because absorbing materials are somewhat 
selective, care must be taken in the selection 
of these absorbers for use in different regions 
of the spectrum. Only the Golay pneu- 
matic cell, a recent addition to the growing 
list of thermal detectors, is nonselective 
throughout the entire infrared spectrum, 
because it uses an all-metallic film as an 
absorber. 

The several components of the Golay cell 
are an hermetically sealed chamber, an 
infrared transmitting window, a radiation 
absorbing membrane, air or a suitable gas, 
and a flexible mirror which is the connecting 
link between the detector and the optical 
system. The optical system is comprised 
of a grid ruled on glass (100 lines per inch 
is satisfactory), a small meniscus lens, con- 
densing lenses, a photo cell exciting lamp, 
and a photo cell. 

The operation of this system is explained 
as follows: The visible light from the lamp 
is focussed on the flexible mirror after 
passing through the line grid. The re- 
flected beam on its return passes through the 
line grid a second time, through the con- 
densing lenses, and then as nearly one-half 
as possible is deflected to a photo cell by an 
angle mirror. 

The line grid, which is mounted on an 
adjustable barrel, is so positioned with re- 
spect to the meniscus lens and the flexible 
mirror, that when the flexible mirror is 
flat, the upper half of the line grid is reflected 
back and is imaged slightly out of focus on 
the lower half of this same line grid which 
originally formed the image. The adjust- 
ment is such that the images of the clear 
portions of the upper half coincide with the 
opaque portions of the lower half. 

Under these conditions only a _ small 
amount of light passes through to the photo 
cell. As the flexible mirror is made slightly 
concave or convex in response to variations 
of the infrared (or visible or ultraviolet) 
illumination falling on the receiving cell, 
the image of the upper half of the line grid 
on the lower half of the line grid blurs or 
sharpens, as the case may be. The amount 
of light flux reaching the photo cell increases 
when the image blurs, and decreases when 
the image sharpens. 


A New Thermionic Infrared Receiver; 
E. D. Wilson (Westinghouse Research Labora- 
tories, East Pittsburgh, Pa.). 

The exponential dependence of ther- 
mionic current upon temperature of the 
emitting surface has been known for many 
years, the relationship being explicit in the 
familiar Richardson’s equation. It is also 
a fact of common knowledge that cesium- 
oxide photocathodes are sufficiently ther- 
mionic even at room temperature to intro- 
duce spurious dark current into circuits 
designed for measurement of very low values 
of luminous flux. It is conventional prac- 
tice to cool photomultiplier tubes in dry 
ice in order to suppress unwanted thermionic 
currents from the primary cathode. 
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Although a device has been suggested* 
for utilizing such temperature sensitivity, it 
has not been exploited in engineering practice. 
Because recent years have witnessed a greatly 
heightened interest in competitive receivers 
for infrared radiation, it has been thought 
worth-while to examine the elementary 
functioning of a thermionic surface as a 
detector of radiant energy in the region of the 
spectrum beyond the threshold of photo- 
electric emission. 

First of all, it is a straightforward pro- 
cedure to operate mathematically upon 
Richardson’s equation and compute the per- 
centage change in current as a function of 
temperature and take this as a measure of the 
temperature coefficient of the device re- 
garded as a variable impedance. Using 
parameters published by Koller,! it can be 
shown that the coefficient is about 20 per cent 
per degree at room temperature and 
increases very rapidly at lower temperatures. 
This compares favorably with the highest 
values published for other devices. 

Of great practical significance in the 
evaluation of a detector is the ratio of signal 
to noise. By use of conventional expressions 
for the shot effect in thermionic emission 
and for the rise in temperature of a thin 
target exposed to radiant energy, it turns 
out, contrary to the usual result, that signal- 
to-noise ratio actually increases with tem- 
perature. 

At 400 degrees Kelvin (a feasible operat- 
ing temperature), the equation indicates 
that one should be able to detect a minimum 
signal of 10° watt for unit bandwidth of the 
amplifier. 

This preliminary analysis seems promising 
enough to warrant further investigation, 
particularly in view of the fact that the 
characteristics of the device are essentially 
unique. 


REFERENCE 


1. L.R. Koller. Physical Review (New York, N. Y.), 
volume 33, 1929, page 1082A. 


Industrial Applications of Infrared Spec- 
troscopy; Van Zandt Williams (The Perkin- 
Elmer Corporation, Glenbrook, Conn.). 

The application of infrared spectroscopy 
in industry has been very recent and very 
widespread. Although the field has been 
known for 150 years, it was not appreciated 
by industrial concerns until 1935-40. How- 
ever, the war needs of rapid tools for indus- 
trial control, analysis, and research provided 
the impetus for introduction of reliable 
commercial spectrometers, which have 
enabled the development in the field. 

The uses of industry are primarily the 
identification and qualitative comparison of 
organic materials, the qualitative analysis 
of unknown compounds, and rapid accurate 
quantitative analyses of organic mixtures. 
Examples of all three types are numerous, 
that is, checking the identity of synthetic 
and natural materials such as folic acid and 
penicillin, the classic work on the structure 
study of penicillin which suggested the lactam 
ring, the hydrocarbon analyses, penicillin 
assays, determination of water in freon, 
and so forth. 

The foregoing applications have been 
primarily those of research or control 
laboratories. At the momenta much greater 
industrial application, that of direct process 


* United States Patent 2,144,519. 
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control, is beginning. The potential power 
of this application is the unique ability of 
infrared methods to measure selectively 
one component in a process stream. ‘This 
means that, as the instrumentation develops, 
processes can be controlled by an instan- 
taneous and continuous measure of the pri- 
mary variable of concentration, instead of by 
secondary variables as temperature, pressure, 
and flow rate. For this purpose the field 
will see growing use of such instruments as 
automatic cycling spectrometers, nondis- 
persion analysers, and infrared filter photom- 
eters. 


Subcommittee Report on Electric Equip- 
ment for Paper Mill Winders; C. D. Beck 
(General Electric Company, Schenectady, N. Y.). 

Paper mill winders rewind the parent 
rolls from the paper machines, super- 
calenders, coaters, and so on, into uniformly 
hard rolls with even edges which will permit 
smooth and rapid rewinding on subsequent 
processing machines. The winder itself 
consists of two drums which rewind the roll 
by driving on its surface. A separate un- 
winding stand is provided for the parent 
roll to be rewound. The winding drums 
are driven and the unwinding stand is 
equipped with a brake for applying back 
tension on the sheet. 

Winder drives may be classified as “‘me- 
chanical tension”’ or ‘‘regenerative tension”’ 
and are distinguished by the type of braking 
used on the unwinding stand. Regardless 
of the type of braking employed, the operat- 
ing requirements of the winder drive remain 
and are 


1. Smooth, rapid acceleration and deceleration, 


readily controlled. 


2. A low bottom speed for threading, a soft start, and 
usually provision for jog operation. 


3. For some winders, means must be provided for 
adjusting the driving effort of each of the winding drums. 


Where moderate paper processing speeds 
are used the following types of mechanical 
tension drives are suitable and have found 
extensive use: 

1. Wound rotor induction motor drive. 
2. D-c constant potential drive. 
Mechanical clutch drive. 


Adjustable speed (eddy current) clutch drive. 
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A-c adjustable speed (brush shifting) motor drive. 


For high-speed winders where the operat- 
ing requirements are very exacting, the d-c 
adjustable-voltage (Ward-Leonard) drive 
has become the accepted standard of the 
industry. The outstanding features of this 
type of drive are a low thread speed and 
controlled acceleration and deceleration. 
Also, double motors can be used, one for 
driving each winder drum to _ provide 
additional control of the hardness or softness 
of the rewound roll, when required. 

Regenerative tension drives employ a 
braking generator on the unwinding stand. 
An adjustable voltage drive always is used 
on the winder drums. The braking gener- 
ator is controlled to hold essentially constant 
sheet tension between the parent roll and the 
winder under all conditions of operation 
including, acceleration, deceleration, and 
as the parent roll size decreases. With 
this type of arrangement the braking energy 
from the sheet tension is not lost but is re- 
turned to the winder motor or motors. 
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High-Temperature Ceramic Insulations; 
Hans Thurnauer (American Lava Corporation, 
Chattanooga, Tenn.). 

Electric heating devices are dependent 
upon two components, electric resistors and 


insulators. Above 400 degrees Fahrenheit, 
only ceramic, inorganic insulators are 
satisfactory. 


Resistance to heat is the most important 
requirement for high-temperature insulation 
and a study of melting points of refractory 
oxides and combinations of such oxides 
reveals their usefulness at high temperatures. 

Another factor which has to be considered 
is thermal endurance or resistance to thermal 
shock. ‘This comprises a number of physical 
properties, which determine the resistance 
against sudden or frequent temperature 
changes. The empirical formula of Winkel- 
mann and Schott, which evaluates the shock 
resistance of glass, is applicable to ceramic 
materials but has to be modified to take into 
consideration the heterogeneous structure 
of a ceramic material. Some of the proper- 
ties which account for good thermal shock 
characteristics in a material can be varied 
over wide ranges, whereas others are not 
easily changed. Low coefficient of thermal 
expansion is the most important factor 
affecting thermal endurance and _ this 
property can be varied over wide limits 
by selecting suitable oxide combinations and 
crystalline phases. Low density is another 
requirement for good thermal endurance, 
but usually accompanied by low mechanical 
strength and high porosity. 

The dielectric properties of ceramics at 
elevated temperatures are effected by ionic 
conduction. It is essential that the alkali 
content of a ceramic body be kept at a 
minimum in order to reduce ionic con- 
duction and to obtain high resistivity at 
elevated temperatures. 

The usefulness of a ceramic material as an 
insulator at elevated temperature is evaluated 
by its Te-value, which is that temperature 
in degree centigrade at which the resistivity 
of the material is one megohm. Considera- 
tion also has to be given to the dielectric 
strength and in some cases to the dielectric 
loss factor of the insulating material. 

The chief manufacturing processes used 
for forming high-temperature ceramic in- 
sulation are molding in a plastic state, 
extruding, dry pressing, casting, machining 
either in the semidry, dry, or fired state. 
Combinations of these processes are possible. 

The designer of electric heating equip- 
ment should acquaint himself with these 
processes to understand possibilities and 
limitations, 


Some Problems in the Measurement of 
Low-Intensity Fields at Ultrahigh Fre- 
quencies; AIEE Subcommittee on Radiation 
Measurements Above 200 Megacycles (Prepared 
by C. W. Frick, General Electric Company, 
Schenectady, N. Y.). 

In 1947 some problems were encountered 
in the measurement of radio fields at fre- 
quencies of the order of 1,000 to 3,000 
megacycles. These problems were asso- 
ciated with new developments such as high- 
frequency cooking and microwave therapy, 
which applications might cause interference 
under some conditions with communications 
in the same frequency range. Ability to 
make definite measurements is an important 
element in the successful handling of such 


ELECTRICAL ENGINEERING 


interference problems. However, measure- 
ment experience at such frequencies was 
limited to transmission lines, wave guides, 
and radio beams. Little had been done with 
the measurement of low-intensity non- 
directed fields in this frequency range. 

The AIEE Subcommittee on Electronic 
Heating took steps to organize a technical 
group to work on this subject. The group 
is now organized as a subcommittee of the 
Electric Heating Committee. 

The subcommittee began with a general 
review of the measurement situation. Basi- 
cally, it appeared that the same methods 
that had been used up to 200 megacycles 
might be extended up to 2,500 megacycles 
and possibly to 7,500 megacycles. After 
further experience, work could be under- 
taken at higher frequencies up to say 30,000 
megacycles. 

The proposed high-frequency measure- 
ment method differs somewhat from the 
methods commonly employed at standard 
broadcast frequencies. In the latter case 
a rod antenna of known effective height 
often is used with an appropriate indicating 
instrument such as a radio receiver which is 
calibrated on a suitable ‘‘dummy antenna.”’ 
Calibrated loop antennas are employed also. 
At higher frequencies, such as short-wave 
broadcast and television frequencies, dipole 
antennas are employed. They can be used 
at least up to 2,000 megacycles when proper 
precautions are taken such as correct match- 
ing between the antenna and the receiver, 
and correct matching between the receiver 
and the calibrating signal generator. In- 
stead of using effective antenna height, 
effective antenna area may be employed 
since this concept is applicable to reflectors, 
horns, and other pickup devices also. 

A survey of existing equipment was made. 
It showed that signal generators are available 
commercially up to at least 4,000 mega- 
cycles. Receivers have been built for fre- 
quencies as high as 6,000 megacycles, but 
they are usually components of some other 
equipment. The next matter considered 
was design details of antennas or pickup 
elements, and a paper was sponsored on this 
subject. 


Conference on Mathematics, Introduction; 
Michel G. Malti (Cornell University, Ithaca, 
WNEETS) 5 

This conference dealt with classical, 
operational, and transform methods of the 
analysis of circuits in the transient state. 
Many of the fundamental concepts of the 
subject are more than a century old. Its 
applications to electrical engineering are 
relatively recent however. There exists, 
moreover, some confusion in the minds of 
engineers as to the relative merits and de- 
merits of the three methods, as to their re- 
strictions, their generalizations, their ap- 
plication to various problems in electrical 
engineering, and their co-ordination. 

It is well perhaps to make some general 
statements which might clarify the atmos- 
phere and help co-ordinate the papers pre- 
sented in this conference. 


7. We can safely assert that any problem 
that can be worked out by operational meth- 
ods also can be solved by the classical or 
transform methods. 

2. The choice of method depends on: 
(a). The problem involved. 
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(b). The familiarity of the person with one method 
of solution as against other methods. 


3. The operational method, developed 
by Heaviside, applies only to circuits leading 
to ordinary linear differential equation with 
zero initial conditions. Hence his method 
is highly restricted. It also involves as- 
sumptions regarding the algebra of operators 
which cannot be justified. Heaviside real- 
ized this. Being however a better physicist 
than a mathematician, his methods and 
proofs were sometimes wrong but his con- 
clusions were always right. 


4. Heaviside did not study the literature 
of his day to ascertain whether his ideas 
had been anticipated. Had he done so 
he would have found that Cauchy had 
developed an elegant method, very similar 
to his, which neither suffered from the 
restrictions imposed on Heavisides’ method 
nor from the lack of mathematical rigor 
which characterized Heaviside’s work. 


5. It is well for us to remember that in 
spite of the shortcomings of Heaviside’s 
work he can be credited with popularizing 
the use of differential equations in engineer- 
ing. In his day differential equations were 
as strange to engineers as were complex 
numbers in Steinmetz and Bedell’s days. 
Thanks to him and to Professor Julius Berg, 
his missionary in the United States, the use 
of differential equations became more 
popular until today we can hold a con- 
ference on the review and co-ordination of 
the methods of solving differential equations. 


Temperature Measurement for Infrared 
Heating Processes; W. F. Hickes (The 
Foxboro Company, Foxboro, Mass.). 

Advancements in the design and operation 
of infrared ovens, specifically paint drying 
ovens, have created a demand for means for 
measurement of product temperatures. Of 
the various methods proposed, that is, radia- 
tion, work contacting thermometers, travel- 
ing thermocouples, and traveling resistance 
thermometer bulbs, the latter appears best 
adapted and has been used successfully for 
four years. 

The equipment used in this work consists 
of resistance thermometer elements of the 
‘‘stick-on’’ type attached to representative 
surfaces on a work sample and connected 
by trailing cables to a Dynalog temperature 
recorder (electronic-type resistance thermom- 
eter). The elements themselves are 1!/2 
inches by 1/2 inch by 0.005 inch and usually 
are attached to the work by masking tape. 

A typical rise of such equipment would be 
in “tuning up’ a new oven. Stick-on 
elements are attached at representative points 
on a sample of the work. For tall work, 
one would be at the top, one at the bottom. 
Or, one might be on a thin section, another 
ona thick section. The work is then painted 
and passed through the oven. ‘The record- 
ing thermometer record shows the complete 
time temperature curve for each point se- 
lected. 

Based on the record of the first run, lamp- 
ing may be rearranged and air circulation 
adjusted repeating the testing and adjusting 
until the desired time-temperature curve is 
obtained. The resulting record shows equip- 
ment manufacturer, user, and paint supplier 
exactly what the oven is doing and eliminates 
divided responsibility in case of poor per- 
formance of the product. 
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Electrode-Type Steam Boilers and Water 
Heaters; S. A. Williams (Bastian and Allen, 
Ltd., London, England). 

Electrode steam and hot water boilers 
generate heat due to the ‘passage of an 
alternating electric current through the water 
itself, obviating transfer through metallic 
walls, and a fully variable heat input is 
obtained without operating heavy current- 
carrying switchgear. Another advantage 
over metallic resistance types is that much 
greater heating capacity can be provided 
per cubic foot of boiler shell. 

No disintegration of water to its component 
gases is evident with frequencies of 25 cycles 
and above, and very long life of electrodes 
is obtained by using cast metals and re- 
stricted current densities and length of path 
through the water. Conductivity of normal 
water supplies is generally between 300 and 
700 ohms per inch cube at 100 degrees 
Fahrenheit and can be increased to the re- 
quired value by the addition of salts such 
as sodium carbonate. A more highly con- 
ductive water is advantageous in that there 
is less change of the ohmic resistance with 
change of temperature. 

With 3-phase power supplies the electrodes 
and water give a combination of star and 
delta loading and there will be a definite 
neutral point formed in the water. 

In general, electrode steam boilers have 
their load controlled by variation of the 
water level, which alters the area of the 
electrode immersed. ‘This is accomplished 
by delivering more water from the feed 
pump than the normal evaporation and 
discharging any surplus water by an elec- 
trically controlled valve back to a feed tank. 

With hot water boilers load control is 
accomplished by adjustable insulating sleeves. 
Screening the electrodes and movement of 
the shields can be manual for small boilers, 
but is more usually power-operated by 
electric motor or hydraulic cylinder for 
larger units. The actual position of the 
shields is adjusted to provide the maximum 
kilowatt load or such lesser load as is re- 
quired to meet the temperature conditions 
for the system. 

Standard boiler units for up to 660 volts 
three phase are built from 30 kw to 1,000 
kw and this range is covered by five or six 
standard sized units. 

Scale formation must be studied, as with 
both steam and hot water units it results in 
reduction of the available area of the elec- 
trodes, and eventually in a reduced maxi- 
mum loading of the boiler. With the steam 
boilers the use of condensate obviates scale 
and with a mixture of hard water and con- 
densate descaling may be required two or 
three times a year. With hard water and 
no condensate, some method of softening 
should be provided. With hot water boilers 
it is essential to arrange the system so that 
the water is recirculated and if there is a 
large water capacity in the heating system 
it is advantageous to soften the water initially. 

Special regulations in various countries 
cover the grounding of the neutral point of 
the system at the boiler and any out-of- 
balance current will return by ground or 
preferably by the neutral conductor if this 
is brought to the shell of the boiler. Pro- 
tection against excessive out-of-balance cur- 
rent can be provided, but usually the only 
safety requirement is a potential trip con- 
nected between the boiler shell and the 
immediate ground. 
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INSTITUTE ACT EVREFES 


Open Doors 


By Everett S. Lee, President, 1948-49* 


As your President, I have had a lovely 
year. I have been privileged to be with 
the members often, as I have had the out- 
standing pleasure to visit 50 of our 84 Sec- 
tions and 7 of our 42 Subsections, covering 
our 10 Districts, and have had the genuine 
enjoyment of attending the four General 
Meetings and the three District Meetings of 
our Institute held in the past year, which 
have carried forward the strength of our 
Institute into the year to come and through 
which I have had some contact with all of 
the Sections. I have seen the youth of our 
profession in 50 of our 129 Student Branches 
and in our General and District Meetings 
where I have had some contact with prac- 
tically every one of our Student Branches, 
and I can assure you of the continuance of 
electrical engineering achievement as these 
young men enter the profession, under- 
girded by the contributions to their engineer- 
ing life by the teachers in the engineering 
schools of our land and by our Student 
Branch Counsellors who have brought to 
them a knowledge of our Institute so that 
they will continue their future engineering 
lives with us. 


VISITS TO INDUSTRY 

As Institute president, I have been ac- 
corded an “open sesame”’ to the industrial 
power of our land, and everywhere there has 
been the engineer. I have seen telephones 
in the making in buildings great and small, 
and there has been the electrical engineer 
to provide for us the facility that the voice 
of each of us can be heard round the world, 
or selectively to speak in a moment to any 
one or two or three of millions, a marvel of 
electrical engineering achievement. In a 
television receiver factory I saw unprec- 
edented output which is so characteristic 
of our country whenever a new and popular 
industry is in the process of development. 

I have been in the newest of electric 
power plants where the engineer continually 
has opened new doors to increased efficiency 
of performance and operation to conserve 
resources, and to furnish electric power at 
the closing of a switch, instantly and at any 
moment, to make the wonders of electricity 
available to all of our people. 

I have been in the most modern of steel 
mills where the hot strip and the cold strip 
are driven through the gigantic mills by the 
motors of the electrical engineer. The 
products of steel come so completely into 
our lives; one enormous factory alone 
produced steel exclusively for the tin cans 


* An address at the Annual Meeting held on June 22, 
during the Summer General Meeting, Swampscott, 
Mass., June 20-24, 1949. 
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which carry food into the homes of the people 
of the world. I thought, as I saw the 
wonders of the engineer in that great factory, 
would that the housewife who opens the can 
could have an appreciation of the engineer- 
ing achievement which produced it, and of 
the engineering processes which went into 
the contents. 

I have seen the world’s heaviest loco- 
motive, an electric locomotive, which was 
shown to me by the electrical engineer who 
dreamed of it, whose vision had come into 
being. As he opened a door here to show 
me a new and exclusive feature, a door 
there to show me the latest of design, I 
realized I was in the presence of the engineer 
who opens the doors to new accomplish- 
ments, to new advances, and to new prod- 
ucts. If it were not for the engineer, the 
doors would not be opened. That is the 
mission of the engineer. It is his contribu- 
tion to what we have today; it is his to 
contribute that we advance from where 
we are today to even a happier life for 
those that are to come. 

I have seen a paper mill with its product 
even as fine linen, and the engineer said, 
laying a piece of the wonderful product 
across his hand, ‘“‘Mr. Lee, that is the 
finest piece of paper made anywhere in the 
world.”’ I praised him for his complete 
pride in his product, and I find this pride 
in the engineer everywhere. It is good that 
this is so for it attests to the hours of patient 
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care, toil, and thought that have gone into 
the product to make it the best, and to the 
superlative engineering tools provided by 
the leaders of industry in order that these 
outstanding products may be had by all of 
our people. 

Every material thing we have has behind 
it a romance of engineering and industrial 
achievement. That this is not generally 
recognized is a door for the engineer to 
open; I am glad for the recognition of this 
opportunity by the AIEE Committee on 
Public Relations and for the publicity kit 
being furnished to our Sections for their 
use. Too many of our profession do not see 
the profession in its greatness for they do not 
recognize its great strength nor its outstand- 
ing contributions. I find in talking with 
the so-called “‘man on the street”? that he 
regards scientists and engineers as men 
apart who can do anything, and, given time 
and money, they can. He reveres them for 
their outstanding contributions, and he 
applauds them. 

But too often I have found that the engi- 
neers look upon an outstanding contribution 
as just another accomplishment and imme- 
diately move on to another, without reveal- 
ing the greatness of the service rendered. I 
deplore the derogatory statements of the 
position of the engineer made by some 
engineers themselves. The correction of 
this position is a door to be opened by the 
engineers as individuals, in their local groups, 
and in their state and national groups. It 
is of fundamental importance that this be 
done. 


THE ENGINEER AS AN INDIVIDUAL 


One of the greatest delights of my year 
as president has been to learn of the services 
being rendered by engineers as individuals. 
I spoke to a Kiwanis Club and the president 
of the club was an engineer. I visited 
another Kiwanis Club and the man elected 
that day to the presidency of his club was an 
engineer. I attended a Chamber of Com- 
merce meeting in a small industrial city and 
there were a goodly number of member 
engineers present. In one large city I 
found a beautiful building for an engineers’ 
club. When I asked the engineer who 
showed it to me where it came from, he said, 
*“Oh, we got it.’ Yet, later I learned that 
it meant the raising of more than a hundred 
thousand dollars to “get it,’ and that he 
was the engineer who spark-plugged it all. 
Everywhere I have been I have found spark 
plugs; engineers who are doing things 
beyond their engineering lives, engineers 
who are happy in their profession for the 
privileges of service which have been offered 
by technical achievement to open new 
doors of engineering accomplishments and 
in working generally with their fellowmen 
to open new doors to social betterment. 
This the engineer is so well equipped to do 
with his ability, his logical thinking, and his 
reduction of many factors.to fundamentals, 

(Continued on page 694) 
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Engineering Organization 


By James F. Fairman, President, 1949-50* 


I suppose that each of the 61 men who 
have been introduced at the annual meetings 
as president-elect have experienced emotions 
similar to mine. ‘They have been proud of 
this organization—of what it has accom- 
plished and of what it represents. They have 
appreciated what it has meant to them and 
welcomed the larger opportunity for service 
which the office of president afforded them. 
They recognized that the members have 
bestowed on them the greatest honor which 
is theirs to give. Having served on the 
Board of Directors, they realized there is 
some work, as well as honor, involved in 
being president. They may have suspected 
that one year is all too short a time to ac- 
complish even a fraction of the things they 
would like to do, but they accepted that as a 
challenge. They were optimistic and a 
little humble. They promised to do their 
best, they asked for your help, and they 
thanked you—all of which I do. 

Probably my predecessors received, as I 
already have, suggestions from members 
as to what ought to be done during their 
term. I am sure they welcomed those 
suggestions as Ido. Some of the suggestions 
are most flattering in their implications. 
One of my good friends said he was con- 
fident my term would be “the year of de- 
cision.” ‘That made him vulnerable, and 
before he knew what had happened he had 
accepted the job of studying some of the 
problems and preparing recommendations 
on which the Board of Directors could make 
decisions. Lest his experience deter anyone 
from offering suggestions, may I assure you 
that all standing committee chairmen have 
been appointed. The hard jobs are all 
filled. Of course, for good cause or on 
sufficient provocation, your president always 
can appoint special committees. 

From a number of members has come the 
suggestion that the Institute should promote 
vigorously the project initiated four years 
ago—known to some as the four plans, A 
to D, inclusive, or perhaps better known in 
a later stage as the Hull proposal for a 
constitutional convention to be called for the 
purpose of seeking to devise some form of 
over-all organization for the engineering 
profession, or at least to propose some 
scheme for greater unity of action in matters 
of common interest. Having been asso- 
ciated with this project from its inception 
and having done some of the pushing to 
keep it moving, I can assure you that I intend 
to keep on pushing. 

Projects of this kind progress slowly. We 
have been at it only four years. We in the 
Institute used the first two years to study the 
problem, to sample membership opinion, 
to draw conclusions and report them. 
Since the next step involved negotiation 
with other engineering societies and pre- 
sumably similar studies by them, we sub- 
mitted our findings to Engineers Joint 
Council with the recommendation that that 


* An address in response to receipt of President’s badge 
at the Annual Meeting held on June 22, during the 
Summer General Meeting, Swampscott, Mass., June 
20-24, 1949. 
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body carry on the project on behalf of the 
five societies there represented. Engineers 


Joint Council appointed a committee on 


unity to study the AIEE report and any 
other suggestions, and during his term of 
office President Hull stumped the country 
in support of the proposal for a meeting of 
representatives of any interested national 
engineering societies to consider what might 
be done. I am happy to inform you that 
the Committee on Unity has made its 
report, Engineers Joint Council has adopted 
it and just last week issued an invitation to 
15 engineering societies to appoint repre- 
entatives to an exploratory conference to 
be held in October. 

If this conference is held, as I hope and 
believe it will be, a good beginning will 
have been made—but only a_ beginning. 
The real hard work lies ahead. If we 
realize this at the outset, we shall not be so 
easily discouraged when the going gets 
tough, as it will. Neither will we become 
impatient with the rate of progress if we 
will recall that it took four years to get 
started. What we are trying to bring about 
is not new. It has been tried a number of 
times in different ways with varying de- 
grees of initial enthusiasm. Whether or not 
we will do better this time remains to be seen. 

The only decision the Institute possibly 
can make in respect to this matter during 
the coming year would be a reaffirmation 
of its previous position when it offered the 
results of its studies to Engineers Joint 
Council. This decision would require 
prompt acceptance of the invitation, ap- 
pointment of a representative, and sub- 
mission of the same studies as an item for the 
consideration of the exploratory conference. 

Inasmuch as this conference is only ex- 
ploratory, I hope that the representatives of 
the participating societies will not be 
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encumbered by instructions from their 
respective organizations or inhibited by their 
own caution. I hope they will feel that 
they have the utmost freedom thoroughly 
to explore the problem and to recommend 
the next steps which might be taken toward 
its solution. I hope that no one will insist 
on any conditions as necessary to his initial 
or continuing participation in the conference. 
1 hope that the representatives will be chosen 
for their tact, courtesy, and patience, as 
well as for their interest in the problem. 
I hope they will not be influenced by the 
relative antiquity or size of their respective 
societies. I hope that the representatives 
of the older organizations will keep in mind 
the fact that the present fragmentation of the 
engineering profession which gives rise to 
the problem is due in part to what those 
groups did or failed to do in their youth. 
I hope that they will work in an atmos- 
phere of confidence and good will. I hope 
we will give our representatives a fair chance 
to do their job by withholding our criticism 
until they have made their report. Finally, 
I hope that a lot of people will share my 
hopes and that each will do what he can to 
insure their realization. 

Although we in the Institute cannot hope 
to arrive at any decision on the broad 
problem of the over-all organization or 
greater unity of the engineering profession 
during the coming year, we can and we 
should, without prejudice to the ultimate 
answer, arrive at a decision as to the policy 
which the Instituteshould follow in the 
interim as a guide to its own activities. 

Having participated constructively in the 
deliberations of the Board of Directors and 
certain of the general committees for nearly 
four years, and being deeply concerned about 
the problems with which the Directors 
were confronted at nearly every meeting 
and the difficulty of making consistent 
decisions without a clear-cut statement of 
policy as a guide, Director Walter C. Smith 
introduced a resolution at the last meeting 
of the Board on April 20 as his contribution 
to reaching a decision on fundamental policy. 
As individual members of the Institute, each 
Board member knew how he would vote on 
the resolution, but as Board members no 
one of us felt that he had sufficient under- 
standing of the attitude of the membership- 
at-large to warrant immediate action on the 
matter. In order to’'obtain some idea of 
the views of the membership, it was agreed 
to refer the resolution to a special committee 
whose assignment would be first, to bring 
the resolution to the attention of the Sections 
for initial discussion at the Section Delegates 
Meeting at the Summer General Meeting 
and for further study by the Sections in the 
fall; and second, to obtain, summarize, 
and report to the Board of Directors at the 
1950 Winter General Meeting the results 
of this sampling of membership opinion. 
If this informal procedure returns a reason- 
ably clear verdict, the Directors can adopt 
with more confidence some appropriate 
statement of policy for the guidance of 
Institute activities in the immediate future. 
If I may express another hope, it would be 
that each Section will give serious considera- 
tion to the problem and co-operate with the 
special committee by making the returns 
promptly and in the manner requested. 

Whether or not this becomes a ‘“‘year of 
decision”? depends on you as well as on me, 
I am sure I may count on your assistance, 
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if he will but recognize his ability of applica- 
tion in the general field and will use it. 
Besides, in the general field the engineer 
can include a little time looking after himself 
for this he should do also. 

I wish I could tell you more of the engi- 
neers who have told me of their work on 
school boards, in civic groups, and on the 
street railway commission. Two of our 
members are mayors of their communities, 
several are on governing boards of cities and 
towns, a large number are in Boy Scout 
work, in the Young Men’s Christian Asso- 
ciation, and in the churches. I know we 
all thrill with the known contributions of 
two of our best known members, Vannevar 
Bush and Karl Compton, Fellows of our 
Institute, who are giving outstanding service 
to our country. We cannot all be Vannevar 
Bushs and Karl Comptons, of course, but 
I have found this year that there are many 
more engineers individually giving of their 
time to living with their fellowmen in their 
work beyond the technical than I ever had 
visualized before, and I have been in a 
position to know something of it. But the 
engineer does not shout his service from the 
housetop, thus even his fellow engineers do 
not realize nor recognize the high regard of 
the engineer from these contributions made 
in his living with the doctors, lawyers, 
merchants, bankers, school teachers, farmers, 
and those in government who live in their 
communities. 

To those engineers who have not had 
the personal happiness of these relations, 
there is a door for them to open which not 
only will bring satisfaction to themselves, 
but will bring that recognition of the pro- 
fession which they visualize should be. 

This year I have been privileged to visit 
the great research laboratories of the in- 
dustries of our land, in our schools, and of 
our government. Here the scientists are 
bringing forth new knowledge for the 
engineer to have and to use as he brings 
forth new products and improves present 
products. Here again is our great strength 
in this great country of ours that the scientist 
is ever searching for new knowledge beyond 
the present for the engineer to have and to 
use. Here is where new doors are being 
opened continually and where the engineer 
has ever-expanding opportunities to broaden 
the fields which are open to him for ad- 
vancement. It is his responsibility to follow 
these opportunities. 

To this our Institute has responded with 
new technical committees and with a new 
technical committee organization to allow for 
increased participation along these expand- 
ing avenues. As President, I have had to 
view these from a little distance, but the 
increasing participation in the Sections, and 
the holding of technical conferences in the 
Section territories which this year have been 
so outstandingly successful, surely has pro- 
vided for the advancement of our technical 
activities which are our great strength. 
Our technical paper contributions have 
increased. When you receive your issue 
of Electrical Engineering you can know that 
it goes to more than 50,000 other electrical 
engineers and students, and into libraries, 
to be a great powerhouse of new electrical 
engineering advancement read round the 
world. Our Transactions, recording the 
history of electrical engineering achievement 
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since 1884, are another of our great strengths 
to education for scientific and electrical 
engineering advancement throughout all of 
these years. 


OUR STUDENT MEMBERS 


It has been my special privilege this year 
to have been with the Students. They have 
been in our every meeting—and the en- 
deavors of the members of our Sections 
working together with the Students in the 
Student Branches is everywhere most sub- 
stantial and mutually helpful. As there is 
the opportunity, I hope that this may ever 
increase, for in the youth of our profession 
is another of our great strengths; it is the 
young man who, in the eagerness of his 
youth, opens new doors and the older men 
must be there to aid him in their further 
progression. 

At Spokane, Wash., the Students had their 
meeting and they were called to order at 
9:30 a.m. by their Student Chairman who 
said, ‘“‘Fellow Students, it is now 9:30 and 
the meeting will come to order. Now each 
of you to speak has his time assignment 
and I don’t want anyone to run over his 
time as I want to close the meeting at 12:00 
noon sharp so that I can play golf this 
afternoon.” I applauded and I said that 
he was a young man after my own heart; 
he did his engineering in the morning and 
played golf in the afternoon and that is the 
formula for engineering success. Then I 
said to the group, ‘‘Remember, boys, the 
world needs engineers for engineering, and 
the world needs electrical engineers for 
electrical engineering, and don’t you ever 
forget it. Learn to be the best engineer 
you can be, and the best electrical engineer 
you can be. Study hard, work hard, and do 
it without ceasing; but, don’t give all of 
your time exclusively to your engineering, 
give 5 per cent, or 10 per cent, or 15 per cent, 
whatever you find you can, to living with 
your fellowmen. Go to the ball games be 
they baseball or football, and play them as 
you can, whether they be golf or tennis or 
handball. 

‘‘Spend some time with your fellow men in 
your community; come to know the doctors, 
the bankers, the lawyers, the merchants, 
the school teachers, those in government, and 
they to know you, and you will find in your 
engineering life and your general life those 
satisfactions which come from service in 
each, and which will bring you a happiness 
which you will have always. 

“Yes, there will be difficulties and heart- 
aches, they will be in both your engineer- 
ing life and your civic life; but as long 
as the victories are greater than the de- 
feats, the credits more than the debits, 
you will find great satisfaction. I am sure 
it will be substantial.’’ 

That is the message which I have brought 
to our Student members as I have been 
privileged to be with them in their Student 
Branches and in our General and District 


Meetings. As I have told this to our Section 
members, I have received comments of 
approval. There are doors for our Students 


to open, and as they move forward into their 
engineering life it will be the doors they 
open that will bring to them and to their 
fellowmen the life satisfactions which are the 
privilege of the engineer. 


THE POSITION OF THE ENGINEER 
While at Spokane we were asked to tell 
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of the position of the engineer in life, and 
after recalling to that great audience in the 
Spokane Chamber of Commerce that in back 
of every project in their great inland empire 
stood the engineer, we said: ‘From the 
great research laboratories of industry, from 
our schools, and from our government, comes 
the new knowledge, and the engineer listens 
for this new knowledge which he molds into 
products for the people to have and to use. 
Then there are the great industrial leaders 
of our land who have led us to bring forth 
large companies, medium-sized companies, 
and many many small companies which are 
our great industrial strength in this country 
to progress the products of the engineer. 
There are the workers in the shops who 
with the proficiency of their hand and eye 
operate the machines to turn out the products 
of the engineers for the people to have and 
touse. There are the salesmen, the peddlers 
we call them, who separate the dollars from 
the people for the products, and the products 
thus finally get to the people for their use 
and enjoyment. ‘This is a long and a noble 
procession. Note where the engineer stands; 
he stands in the forefront of the procession, 
and if he does not open the door to new 
products, there will be no new products. 
Every material thing we have comes from 
the engineer, who can hold his head high 
for he stands in the forefront of the pro- 
cession.”” 

There is another group of people entwined 
in this procession. There are the doctors 
who keep us in good health; the lawyers 
who keep us in line and keep us out of jail; 
the bankers who provide the wherewithall 
to give us a start and to help in keeping us 
going; the ministers who guide us in paths 
of righteousness; and the school teachers 
who teach us all and bring understanding 
and wisdom everywhere to the youth enter- 
ing the procession to keep the whole pro- 
cession continuously supplied. The result 
in this great country of ours is what we have 
all done together. Note the position of the 
engineer in the forefront of the procession. 
His independence is great; he opens new 
doors; his dependence is great that the 
procession through the open door is for great 
good. 

This is the 65th year of our Institute. 
For 65 years we have provided the electrical 
engineers of our land with the privileges of 
meeting together that each one could tell 
the other of the new advances in electricity 
which has been his contribution. The sum 
total of these contributions has been of out- 
standing magnitude, for the electrical 
engineer has opened new doors and all of 
industry working together has progressed 
electricity into every available avenue for 
the use and enjoyment of people everywhere. 
Words never can express adequately all 
that this means, for visualize it as you will 
and make it in your visualization as great 
as you will, it always will be greater than 
you can visualize. The history of this 
advance is recorded in our Transactions for 
these 65 years. ‘This has been our contri- 
bution through our Institute. 

Thus in this accomplishment through our 
Institute we have defined the electrical 
engineering profession. It is there for the 
world to see. It is there because we have 
built it, built it with our hands, our heads, 
and our hearts. Every electrical engineer 
can hold his head high because of this 
achievement. 
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Final Arrangements Completed 
for 1949 Pacific General Meeting 


The AIEE Pacific General Meeting will 
be held this year in San Francisco, Calif., 
from August 23 through August 26, with 
headquarters at the Fairmont Hotel. A 
comprehensive program of technical meet- 
ings, inspection trips, and social functions 
has been planned. 

The AIEE is fortunate in its choice of 
San Francisco as the 1949 meeting site, 
for this is the Centennial year, marking the 
100th anniversary of the great California 
gold rush, and San Francisco will be the 
center of several celebrations and special 
events planned to commemorate the history 
of 100 years ago. Members planning to 
attend the Pacific General Meeting will 
find it worth-while to include a vacation 
with their visit to San Francisco. 

The meeting will be opened by the Chair- 
man, George C. Tenney, at 10:00 a.m., 
August 23. A general session with W. C. 
Mullendore as speaker will follow the 
welcoming remarks by San Francisco Section 
Chairman, T. C. MacFarland. 


REGISTRATION 


Members should register in advance by 
filling in and mailing the advance registration 
card sent with the mailed announcement. 
Advance registration will permit arrange- 
ments to be completed before arrival and 
will save time at the registration desk. 

A registration fee of $3 for members and 
$5 for nonmembers has been established, 
in accordance with the policy set up by the 
Board of Directors. These fees will be 
collected at the hotel registration desk, and 
so no remittance should be enclosed. Plans 
for attending inspection trips, as well as 
desires for hotel accommodations, should 
be indicated on the registration card. 

The AIEE registration desk in the main 
lobby of the Fairmont Hotel will be open 
for preliminary registration between 7:30 
and 9:30 p.m. on Monday, August 22. 


HOTELS 


Rooms have been set aside at the Fair- 
mont, the headquarters hotel, and at two 
others, the Mark Hopkins Hotel and the 
Sir Francis Drake Hotel, both within 
reasonable distance. 

The Fairmont Hotel is atop Nob Hill in 
the city of San Francisco, about eight blocks 
from the center of the theater and shopping 
district. The Mark Hopkins Hotel is 
directly across California Street from the 
Fairmont, while the Sir Francis Drake 
Hotel is approximately halfway between 
the headquarters hotel and the shopping 
district. 

Hotel reservations should be made by 
using the advance registration card sent 
with the mailed announcement. 

Room rates are as follows: 


Fairmont: 

ITIL OM erecta aps,a8s,6)3 ssi! $7.00, 9.00, and 12.00 
Double or twins........... 8.00, 10.00, and 13.00 
eS cea een auiiete o.3.00-« 22.00 to 35.00 


Mark Hopkins: 
ie a ples Soi c8 i 7.00, 8.00, 9.00, and 10.00 


Aucustr 1949 


Doubles or twins.......... 10.00, 11.00, 12.00, and 
13.00 

Surtess eset selene =i 20,00; 25-00, and 30:00 

Double bedroom suites... .. Add 12.00 

Sir Francis Drake: 

SMNBIES ioc eee stearate nner 6.00, 7.00, and 8.00 

Doubles ec pacataowene rete. 8.00, 9.00, and 10.00 

Twins Yo 2 deli teialelele diets ave 9.00, 10.00, and 11.00 


Arrangements also have been made to 
accommodate up to 100 male students and 
male faculty members at the University of 
California International House, 2299 Pied- 
mont Avenue, Berkeley, Calif. The accom- 
modations will provide single and double 
rooms with detached bath at $2 per person 
per day. 

The International House is an attractive 
modern establishment immediately adjacent 
to the University of California. A transbay 
train or bus trip of about one hour is required 
from the headquarters hotel to the Inter- 
national House. 


SOCIAL FUNCTIONS 


The social program will include a banquet, 
a general luncheon, and a number of events 
especially planned for the ladies. Since 
space at all functions will be limited, it is 
desirable that advance reservations be made. 
Reservations will be made on a first come— 
first served basis. 

The reservation card enclosed with the 
mailed announcement should be used and 
enclosed with remittance for _ tickets. 
Tickets for all events will be available at 
the registration desk. 


BANQUET 


An informal banquet with entertainment 
will be held at 7:30 p.m. on Thursday, Au- 
gust 25, in the Gold Room of the Fairmont 
Hotel. An excellent dinner will be served 
and will be followed by a program of first 
class entertainment, featuring stars of the 
stage and radio. ‘This banquet promises 
to be the highlight of the social functions. 

The total price will be $7.50 per person. 


It is requested that as many as possible make 
advance reservations. 


GENERAL LUNCHEON 


On the opening day, August 23, a general 
luncheon will be held at 12:00 noon in the 
Terrace Room of the Fairmont Hotel. The 
new Institute President, J. F. Fairman, will 
address the group. The luncheon price 
will be $3 per person. 


LADIES’ ENTERTAINMENT 


Three outstanding functions have been 
arranged for the ladies, and any one, or 
all of them, may be attended as desired. 

On the afternoon of Tuesday, August 23, 
there will be an informal tea in the Green 
and Garden Rooms of the Fairmont Hotel. 
The time will be 3:30; the charge, $3. 

On Wednesday, August 24, starting at 
10:30 a.m., there will be an outing to 
Palo Alto and a visit to Stanford University. 
A specially arranged luncheon will be served 
at the unique tea shop, the Allied Arts. 
The objets d’art on display at this unusual 
shop will delight those attending. The 
complete trip, including lunch and trans- 
portation, will cost $3. 

On Thursday, August 25, again starting 
at 10:30 a.m., there will be a tour of San 
Francisco, including a trip to Fisherman’s 
Wharf, a boat cruise on beautiful San Fran- 
cisco Bay, and a visit to Chinatown where 
luncheon will be served at the exotic Cathay 
House. San Francisco’s Chinatown is the 
largest outside the Orient. The price will 
be $3. 

Because many of the ladies will want to 
shop or visit while in San Francisco, no 
entertainment function has been arranged 
for Friday. 

Reservations should be made by using the 
reservation card enclosed with the mailed 
announcement. It would be well to note 
that a “‘package deal’ is offered which in- 


cludes all ladies’ entertainment functions 
for only $6. 
STUDENT ACTIVITIES 
Several student meetings have been 


scheduled, including a dinner on Friday 
evening. For the convenience of visiting 
students staying at the International House, 
a number of functions will take place on the 


{ 


se 


View of the Pacific Gas and Electric Company’s Mission Station in San Francisco, Calif., 
to be inspected during the AIEE Pacific General Meeting in that city, August 23-26 
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Tentative Technical Program 


Pacific General Meeting, San Francisco, Calif., August 23-26 


Monday, August 22 


7:30-9:30 p.m. Advance Registration— 
Main Lobby, Fairmont 
Hotel 


Tuesday, August 23 


8:30 a.m. Registration—Main Lobby, 


Fairmont Hotel 


10:00 a.m. Opening of Meeting 


George C. Tenney, Chairman 


Welcome: Professor T. C. McFarland, Chairman, 
San Francisco Section 


10:15 a.m. General Session 


George C. Tenney, Chairman 

Address: “The Social and Economic Responsibilities 
of the Engineer.” W. C. Mullendore, President, 
Southern California Edison Company, Ltd. 


12:00 m. Luncheon Meeting 
All AIEE members, guests, and ladies welcome. 


> 


Address: ‘‘Our Institute and Its Future.’ 
Fairman, President, AIEE 


James F. 


2:00 p.m. Power Generation and Dis- 
tribution 


W. R. Johnson, presiding 

CP.** Electric Load Growth in California for the 
Next 20 Years. R. P. O’Brien, California Public 
Utility Commission 


CP.** The New Swedish 380-Kyv System Now 
Under Construction. <A. Rusck, Swedish State Power 
Board 


49-200-ACO.* Postwar Planning for High-Voltage 
Transmission in Northern California. W. R. Johnson, 
Pacific Gas and Electric Company 


CP.** Application of Series Capacitor and Double 
Conductors in the Swedish Long-Distance Trans- 
mission System. 8B. Rathsman, Swedish State Power 
Board 


2:00 p.m. Air Transportation 


S. D. Summers, presiding 


CP.** A New Aircraft D-C Generator Control Sys- 
tem. G. A. Phillips, General Electric Company 


49-201-ACO.* Directional Current Circuit Pro- 
tector. C. E. Gagnier, E. L. Caustin, Carma Manu- 
facturing Company 

49-202. Current Rating of Aircraft Cable. W. H. 
Askew, A. T. McClinton, Naval Research Laboratory 


CP.** 30-Volt D-C and 120-Volt D-C Aircraft 
Circuit Breakers. P. J. Reifschneider, B. S. Beall, III, 
General Electric Company 


48-203. Protection of the Airplane Main Bus. 
D. W. Exner, Boeing Airplane Company. Presentation 
by title only 


7:00 p.m. Meeting—District, Section, 
and National Officers and 
Student Counselors 


*ACO: Advance copies only available; not intended 
for publication in Transactions. 


**CP: Conference paper; no advance copies are avail- 
able; not intended for publication in Transactions. 
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Wednesday, August 24 


9:00 a.m. Inspection Trip, Station P 
Steam Plant, Pacific Gas and 
Electric Company 

9:00 a.m. Home Heating Symposium 


J. G. Beckett, presiding 
CP.** Electric Space Heating Methods. 
Forsyth, Westinghouse Electric Corporation 


CP.** Effect of Increased Residential Space Heating 
on Power System Economics. G. E. Bishop, Coast 
Counties Gas and Electric Company 


CP.** Power Distribution for Electric Space Heat- 
ing. B. H. Martin, Tennessee Valley Authority 


CPs 
Area. 
pany 
CP.** Electric Space Heating Load Control. 
Beckett, Wesix Electric Heater Company 


Stuart 


Heat Pump Experience in Portland, Oreg. 
W. E. Gordon, Portland General Electric Com- 


J.C. 


9:30 a.m. Power and Instruments 


Lloyd F. Hunt, presiding 


CP.** Comparison of American and Foreign Prac- 
tice of High-Voltage Transmission and Generation. 
Lloyd F. Hunt, Southern California Edison Company 


49-203-ACO. When Should a Generator Be Re- 


wound? E. A. Crellin, Pacific Gas and Electric Com- 
pany 
49-221. Insulator Flashover De-ionization Times as 


a Factor in Applying High-Speed Reclosing Circuit 
Breakers. A.C. Boisseau, B. W. Wyman, W. F. Skeats, 
General Electric Company 


49-205. Deionization Time of High-Voltage Fault- 
Arc Paths. £. J. Harrington, Bonneville Power Ad- 
ministration; E. C. Starr, Oregon State College 


49-206. A Transient Fault Locator for High-Voltage 
Transmission Lines. L. R. Spaulding, C. C. Diemond, 
Bonneville Power Administration 


—PAMPHLET reproductions of 
author’s manuscripts of the num- 
bered papers listed in the program 
may be obtained as noted in the 
following paragraphs. 


—PRICES for papers, irrespective 
of length, are 30 cents to members 
(60 cents to nonmembers) whether 
ordered by mail or purchased at 
the meeting. Mail orders are ad- ~ 
visable, particularly from out-of- 
town members, as an adequate 
supply of each paper at the meeting 
cannot be assured. Only numbered 
papers are available in pamphlet 
form. 


—COUPON books in nine-dollar 
denominations are available for 
those who may wish this convenient 
form of remittance. 


—THE PAPERS regularly ap- 
proved by the technical program 
committee ultimately will be pub- 
lished in Proceedings and Trans- 
actions; also, each is scheduled to be 
published in Electrical Engineering 
in digest or other form. 


OO 
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9:30 a.m. Air Transportation 


H. F. Rempt, presiding 

CP.** A 120-Volt D-C Multiple Generator Aircraft 
Electric System. J.D. Miner, R. J. Lusk, Westinghouse 
Electric Corporation 


49-207. Weight of the 120-Volt D-C System Versus 
the 3-Phase 208-Volt 400-Cycle A-C System. W. F. 
Moore, General Electric Company 


CP.** A Generator Control and Protective Panel 
for 120-Volt D-C Aircraft System. D. E. Fritz, O. C. 
Walley, Jack and Heintz Precision Industries, Inc. 


49-219-ACO.* D-C Power Supplies and Starters 
for Starting Aircraft Jet Engines. P. 7. Kunigonis, 
Jack and Heintz Precision Industries, Inc. 


48-229. A Rectified A-C Electric System for Air- 
craft. L. M. Cobb, W. L. Kershaw, Q. E. Erlandson, 
Glenn L. Martin Company. Presentation by title only 


Power Generation and Dis- 
tribution 


2:00 p.m. 


Noel B. Hinson, presiding 

49-208. Electrical Design Features, Steam Electric 
Generating, Station P. F.S. Benson, Pacific Gas and 
Electric Company 


CP.** Automatic Supervisory Control of Remote 
Hydroelectric Power Plants. R. F. Hind, C. L. 
Killgore, United States Bureau of Reclamation 


CP.** Transformer Grounding Neutral Current 
Limitation With Neutral-Voltage Shift During Ground 


Faults. Martin J. Lantz, Bonneville Power Administra- 
ticn 
49-209. Matching Electrical Characteristics of 


McNary Generators and Transformers With Bonne- 
ville Power Administration System. B. V. Hoard, 
Lewis Weiner, Bonneville Power Administration 


Electronics and Communica- 
tions 


2:00 p.m. 


R. D. Miller, presiding 

CP.** Expanding the Pacific Coast Telephone 
Network. D. I. Cone, C. V. Fowler, Pacific Telephone 
and Telegraph Company 


49-210. A Proposal for Broad-Band Coupling of 
Power-Line Carrier Equipment. R. H. Miller, Pacific 
Gas and Electric Company 


49-211-ACO.* 
ment and Its Application. 
and Electric Company 


CP.** Sound-Powered Telephone Systems. A. 
P. Egerman, San Francisco Naval Shipyard 


Modern Carrier Current Test Equip- 
R. L. Brinton, Pacific Gas 


2:00 p.m. Air Transportation 


W. V. Boughton, presiding 


CP.** Problems of Designing 120-Volt D-C Aircraft 
Generators. A. Fisher, General Electric Company 


49-213-ACO.* The Design of Insulating Systems for 
Small Rotating Machines by the Determination of 
Corona Starting Voltage. R. D. Jones, E. M. Stanbery, 
General Electric Company 


CP.** 
Accessories. 


Flexural Vibration in Aircraft Engine 
Irving Kalikow, General Electric Company 


CP.** A Modern Air Transport Generator Protec- 
tion System. C. A. Toliver, Lockheed Aircraft Corpora- 
tion 


48-214, Aircraft Carbon-Pile Voltage Regulators, 
Fundamentals, and Design Improvements, B. O. 
Austin, H. H. C. Richards, Westinghouse Electric Cor- 
poration. Presentation by title only 


1:30 p.m. Inspection Trip to Radiation 
Laboratory, University of Cali- 


fornia 
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nee eee ee 


7:30 p.m. Meeting of Student Branch 
Officers and Counselors—Uni- 


versity of California 


Thursday, August 25 


9:00 a.m. Inspection Trip to San Fran- 
cisco Naval Shipyard, Hunter’s 

- Point 

9:00 a.m. Inspection of Pacific Gas and 
Electric Company Calculating 
Board 

9:30 a.m, Industrial 


Ralph A. Hopkins, presiding 

CP.** Steel and Electricity in Partnership at 
Columbia Steel’s New Mill at Pittsburg, Calif. George 
L. Beaver, General Electric Company 


49-215-ACO.* Series Capacitors to Correct Voltage 
Fluctuations Caused by Induction Motors. TJ. A. 
Bettersworth, Pacific Gas and Electric Company 


49-216. Dielectric Strength of Oil With Variations 
of Pressure and Temperature. W.G. Hoover, W. A. 
Hixson, Stanford University 


49-217-ACO.* Electrical Design Features of Mission 
Substation, a High-Voltage Subtransmission Station 
in San Francisco. Einar Nilsson, Pacific Gas and 
Electric Company 


9:30 a.m. Air Transportation 


Karl Martinez, presiding 
Conference on Aircraft Electric System Protection 


CP.** Philosophy of Aircraft Electric System Pro- 
tection. L. R. Larson, Naval Research Laboratory 


10:00 a.m. Conference Meeting on Cal- 
culating Board Operation 


Dr. A. Tilles, presiding 


12:00 m. Golf at Peninsula Golf and 
Country Club, San Mateo 

1:30 p.m. Inspection Trip to Mission 
Substation, Pacific Gas and 
Electric Company 

2:00 p.m. Air Transportation 


Karl Martinez, presiding 
Conference on Aircraft Electric Systems 


CP.** A New Approach to Aircraft Electric Systems. 
E. F. Kotnik, Consolidated Vultee Aircraft Corporation 


7:30 p.m. Banquet and Presentation of 


Golf Prizes 


Informal—Entertainment 
Friday, August 26 


9:00 a.m. Inspection Trip to New Re- 


gional Automatic Toll Switch- 
ing Center 


The Pacific Telephone and Telegraph Company, 
Franklin Building, Oakland 


9:30 a.m. Student Session 


Professor I. J. Sandorf, presiding 


CP.** Topographic Presentation Radar. 
Hirschberg, California Institute of Technology 


Walter 


CP.** Design of a Tit-Tat-Toe Machine. 
Haufe, California Institute of Technology 


Robert 


CP.** Protection of Polyphase Machines From 
Unbalanced Voltages. Joe Ylarraz, University of 
Santa Clara 


CP.** An Electronic Flux Meter. P. B. Gallagher, 
University of Santa Clara 


9:30 a.m. Air Transportation 


C. F. McCabe, presiding 


49-223. Lightweight Aircraft Transformers. D. S. 
Stephens, Westinghouse Electric Corporation 


CP.** A Phase Adapter for Aircraft. F. W. Max- 


stadt, California Institute of Technology 


49-218. An Electric De-icing System for Aircraft, 
E. W. Giloy, Glenn L. Martin Company 


49-214. Lightning Stroke Damage to Aircraft. 


J. H, Hagenguth, General Electric Company 


49-224. Analysis of Relay Servomechanisms. D. 
A. Kahn, Curtiss-Wright Corporation 


49-222. Development and Application of Electric 
Heating to De-icing of Aircraft Propellers. J. H. 
Sheets, E. J. Sand, Curtiss-Wright Corporation. Pres- 
entation by title only 


1:30 p.m. Inspection Trip to Columbia 
Steel Company, Pittsburg, 


Calif. 


1:30 p.m. Inspection Trip to Ames Aero- 
nautical Laboratory, Moffett 


Field 


2:00 p.m, Electronics and Science 


D. I, Cone, presiding 

CP.** The University of California Proton Synchro- 
tron. G. M. Farly, University of California Radiation 
Laboratory 


CP.** The Stanford Linear Accelerator. 
Stanford University 


CP.** The Outlook for the Nuclear Power Plant. 
Dr. I. Perlman, University of California Radiation 
Laboratory 


CP.** Radiac Instruments. C. EL. 
Francisco Naval Shipyard 


R. F. Post, 


Parker, San 


Power Generation and Dis- 
tribution 


2:00 p.m. 


Waldo E. Enns, presiding 


49-220-ACO.* 
to Midway. 
Company 
49-204. Some Oscillographic Methods of Investigat- 
ing Mechanical and Hydraulic Conditions During 
Operation of Hydraulic Units. L. R. Engvall, Bureau 
of Reclamation 


CP.** Tests of Load Interrupter Switches for 115- 
Kv Service. O. A. Demuth, H. L. Rorden, Bonneville 
Power Administration 


CP.** Field Tests on 115-Kv Interrupter Switch. 
(a). A. C. Schwager, Schwager-Wood Corporation 


220-Kyv Transmission Line Tesla 
E. M. Wright, Pacific Gas and Electric 


(6). P. B. Hoye, Electrical Engineers Equipment Com- 
pany 


(c). R. F. Gibbons, Pacific Electric Manufacturing 
Corporation 
49-212. Magnetic Heating of Transmission Line 


Clamps. V. L. Crabb, J. M. Sheadel, The Ohio Brass 
Company 
CP.** Conductor Armor for Reinforcement, Damp- 


ing, Splicing, and Repair. 7. F. Peterson, J. C. Little, 
American Steel and Wire Company 


2:00 p.m. Student Session 


University of California 


Professor V. L. Palmer, presiding 


6: 30 p.m. Student Dinner and Meeting 


University of California 


campus of the University of California at 
Berkeley. 


INSPECTION TRIPS 


The committee has arranged a group of 
inspection trips to important electrical 
installations in the San Francisco Bay Area. 
Each member, regardless of his interests, cer- 
tainly will find one or more trips appealing. 


1. Station P, Pacific Gas and Electric Company, 
San Francisco. This station is the newest steam 
turbine generating plant of the Pacific Gas and Electric 
Company. The second 110,000-kw generator recently 
has gone into service. All parts of this modern station 
will be inspected. 


2. Radiation Laboratory, University of California, 
Berkeley. The University of California Radiation 
Laboratory, which is the headquarters of the renowned 
Nobel prize winning physicist, Dr. Ernest O. Lawrence, 
has the world’s largest Cyclotron, ten times more 
powerful than any other nuclear accelerator. In 
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addition to the Cyclotron, other facilities of this out- 
standing laboratory will be viewed. 


3. Network Calculator—Pacific Gas and Electric 
Company, San Francisco. The new Pacific Gas and 
Electric Company’s a-c network calculator is of the 
most modern type. It includes facilities to simulate 
14 generators, 164 line impedance units, 48 Icads, and 
80 auxiliary units. 


4. United States Naval Shipyard, Hunters Point, San 
Francisco. There are several unique electrical installa- 
tions at the San Francisco Naval Shipyard. The 
nation’s largest drydock includes an underground net- 
work distribution system; the yard has the world’s 
mightiest electric crane; and the electronic and instru- 
ment shops are unsurpassed. 


5. Mission Substation, Pacific Gas and Electric Com- 
pany, San Francisco. Mission Substation is a com- 
pletely indoor, 110,000-volt station located in a heavily 
congested area in the city of San Francisco. The 
building itself and the installed equipment include 
many novel and unusual design features. 


6. Columbia Steel Company, Pittsburg, Calif. Of 
particular interest at Columbia is the new continuous 
tin plate installation. Modern electric drives are used 
on the pickling line, cold reduction mill, electrolytic 
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cleaning line, the temper mills, trimming and shearing 
lines, and tinning lines. 


7. Ames Laboratory, National Advisory Committee 
for Aeronautics, Moffett Field, Calif. Ames Labora- 
tory has ten wind tunnels in operation, the larger ones 
requiring 36,000 and 50,000 driving horsepower. The 
more important of these installations will be included 
in the inspection. 


8. Pacific Telephone and Telegraph Company, 
Oakland. The new Oakland Telephone building now 
being completed will be the regional switching center 
for northern California, western Nevada, end the Pacific 
Northwest. The installation of crossba. toll dialing 
equipment is the first west of Chicago and will work with 
similar installations in Philadelphia, New York, Boston, 
Cleveland, and Chicago. 


GOLF 


The annual golf tournament will be held 
at the Penninsula Golf and Country Club 
in San Mateo County, on Thursday after- 


697 


Among the inspection trips scheduled for the AIEE Pacific General Meeting in San 
Francisco, Calif., August 23-26, is this new sheet and tin plate mill at the Pittsburg, 
Calif., plant of the Columbia Steel Company 


noon, August 25, at 12:00 noon. Players 
are assured of perfect golfing weather since 
the automatic air conditioning, normal in 
San Francisco in August, will not be turned 
on. 
Where desired, arrangements will be 
made for play in foursomes. All arrange- 
ments will be made by the Golf Committee 
at hotel headquarters. 

Competition will be medal play on handi- 
cap. AIEE members will be playing for 
the John B. Fisken Cup. There will be 
other prizes for low gross and also low net, 
and numerous prizes based on handicaps 
worked out by the committee. 

The greens fee for the tournament will be 
$3.50. 

Transportation will be furnished to and 
from the course, when desired. Luncheon 


may be had at the club by prior reservation 
with the committee. Return to the Fair- 
mont Hotel will be in ample time to prepare 
for the banquet where the prizes will be 
awarded. 


COMMITTEE 


All arrangements for the Pacific General 
Meeting have been completed by the com- 
mittee working with the General Chairman, 
George C. Tenney. 

Members of the General Committee are 

the following: 
George C. Tenney, Chairman; C. E. Baugh, Vice-Chair- 
man; J. A. Robinson, Secretary; W.F. Poynter, Treasurer; 
J. L. Buckley, Registration; D. I. Anzini, Program; 
R. O. Brosemer, Hotel; 1. W. Borda, Entertainment and 
Reception; W. J. Warren, Student Activities; W. R. 
Nodder, Trips and Local Transportation; H. C. Verwoert, 
Transportation; WW. L. Winter, Sports; Remi Bollaert 
Publicity 


> 


Successful Summer General Meeting 


Held at Swampscott, Mass., June 20-24 


The 65th Summer General Meeting of the 
Institute, which was held in Swampscott, 
Mass., with headquarters in the New Ocean 
House, June 20-24, 1949, was highly suc- 
cessful. The success of the meeting may be 
attributed to a combination of factors: the 
broad technical program of 30 sessions and 
conferences covering practically the whole 
range of Institute technical activities; 50 
committee meetings, in addition to an all- 
day meeting of the Board of Directors; 
several Section Delegates Conferences; and 
the Annual Meeting. Affairs were well 
organized, and smoothly conducted by the 
Summer General Meeting Committee which 
provided an excellent program of inspection 
trips, entertainment, and a special program 
for the visiting ladies. The total attendance 
of 1,650 established an all-time record for 
Summer General Meetings, and exceeded 
the number which attended the Montreal 
meeting two years ago by 13.7 per cent. 
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ANNUAL MEETING 


The Annual Meeting was held on Wed- 
nesday morning, June 22, with President 
Everett S. Lee presiding. 

The Report of the Board of Directors was 
reviewed briefly by Secretary Henline who 
drew attention to the several divisions; 
President’s visits to the General and District 
meetings, as well as many of the Sections and 
Branches; the table which shows that over 
two times as many Section meetings were 
held as compared with five years ago; the 
growth in membership with more than 
1,500 new members in April; the technical 
activities with 30 out of 31 committees re- 
porting; and the financial statements of the 
auditors. (For details, see complete report 
in this issue, pages 718-43.) In con- 
clusion, Mr. Henline expressed the apprecia- 
tion of the Directors for the highly effective 
work of the national committees, the Dis- 
tricts, Sections, and Branch officers and com- 
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mittees.. In‘ the absence of the Treasurer, 
W. I. Slichter, Secretary Henline reviewed 
the finances of the Institute, and President 
Lee paid tribute to Professor Slichter for his 
long and faithful services. 

The next item of business consisted of a 
report of the Committee of Tellers, and the 
votes cast for AIEE offices. Out of 10,353 
ballots cast, 231 were invalid; leaving 
10,122 valid which elected the following 
officers for the administrative year beginning 
August 1: 


1. President 
James F. Fairman 


2. Vice-Presidents 

C. G. Veinott, District 2 

W. J. Seeley, District 4 

W. C. Du Vall, District 6 

R. A. Hopkins, District 8 

A. H. Frampton, District 10 

3. Directors 

E. W. Davis, Cambridge, Mass. 
N. B. Hinson, Los Angeles, Calif. 
H. J. Scholz, Birmingham, Ala. 
4. Treasurer 

W. I. Slichter, New York, N. Y. 


President Lee introduced President-elect 
James F. Fairman, and presented him with 
the President’s Badge. Mr. Fairman’s re- 
sponse dealt with ‘‘Engineering Organiza- 
tion’? and is published in full on page 
693 of this issue. 

The Lamme Medal was presented to V. 
K. Zworykin by President Lee. The medal 
was awarded to Dr. Zworykin for “‘his out- 
standing contribution to the concept and 
design of electronic apparatus basic to 
modern television.”” The Lamme Medal 
and its establishment was described by N. S. 
Hibshman, Chairman of the Lamme Medal 
Committee. The Medalist’s career was 
given by General David Sarnoff, Chairman 
of the Board of the Radio Corporation of 
America, and in response, Dr. Zworykin 
addressed the meeting on “The Engineer’s 
Role in the Progress of Science.’? These 
addresses are published in full in this issue, 
pages 670-2. 

In an address, ““The Expanding Horizons 
in Engineering Education,” given by William 
F. Ryan, Engineering Manager, Stone and 
Webster Engineering Corporation, Mr. 
Ryan drew attention to the need to develop 
engineers more broadly, particularly with 
respect to professional status, registration, 
ethics, and so forth. He commended the 
Carnegie Institute of Technology for its 
training program on basic philosophy and 
drew attention to the Canadian ritual, Dr. 
Bush’s description of a profession as a 
‘ministry to the people,’ the ECPD Canons 
of Ethics, and the Code of Ethics of the 
American Medical Association. He sug- 
gested meetings in each college where all 
engineering students together would learn 
about professional development. In con- 
clusion, Mr. Ryan complimented the In- 
stitute for having studied the problem from 
the fundamentals in the grass roots. He 
exhorted the Institute to do everything with- 
in its power to integrate the profession and 
pointed out that everything should be done 
to inspire the integration of engineering 
students in the schools. 


A TRIBUTE TO MR. FAIRMAN 


Preceding his address, Mr. Ryan, who also 
is Vice-President of the Northeastern Section 
of the National Society of Professional 
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Future AIEE Meetings 


Pacific General Meeting 

Fairmont Hotel, San Francisco, Calif. 
August 23-26, 1949 

(Final date for submitting papers —closed) 


Fall General Meeting 

Netherland Plaza Hotel, Cincinnati, Ohio 
October 17-21, 1949 

(Final date for submitting papers—closed) 


AIEE/IRE Conference on Electronic In- 
strumentation in Nucleonics and Medicine 
Hotel Commodore, New York, N. Y. 
October 31—November 2, 1949 


AIEE Conference on Electric Power Supply 
for Industrial Plants 

Pittsburgh, Pa. 

November 1949 


Winter General Meeting 

New York, N. Y. 

January 30-February 3, 1950 

(Final date for submitting papers—November 71) 


AIEE Conference on Meeting Load De- 
mands With Limited Reserve 

Pittsburgh, Pa. 

April 1950 


AIEE Conference on Electrical Engineer- 
ing Problems in the Rubber and Plastics 
Industry 

Akron, Ohio 

April 1950 


AIEE Conference on Electric Welding 
Detroit, Mich. 
April 12-14, 1950 


North Eastern District Meeting 
Providence, R. I. 

April 26-28, 1950 

(Final date for submitting papers—January 26) 


Great Lakes District Meeting 

Jackson, Mich. 

May 11-12, 1950 

(Final date for submitting papers—February 
70) 


Summer and Pacific General Meeting 
Huntington Hotel, Pasadena, Calif. 

June 12-16, 1950 

(Final date for submitting papers—March 14) 


1950 Fall General Meeting 

Oklahoma City, Okla. 

October 23-27, 1950 

(Final date for submitting paper—July 25) 


Engineers, presented President-elect James 
F. Fairman with a tribute of esteem from 
his friends across the country. ‘The gift was 
a richly bound album in red and gold con- 
taining congratulatory letters from the 
President, Vice-Presidents, and Executive 
Secretary of NSPE, as well as letters from 
the Presidents of many of the State Societies. 
This friendly act served to illustrate the 
good will and close relationship between 
NSPE and AIEE, a number of whose officers 
and members are also members of the 
Institute. 

The album was sponsored by the Massa- 
chusetts Society of Professional Engineers 
and in making the presentation, Mr. Ryan 
said: 


Whether the Brooklyn Dodgers win, lose, or get rained 


Aucust 1949 


out this afternoon, bands will play and flags will fly in 
Brooklyn. ‘Their boy’’ has not struck out. 


Joy in the installation of James F. Fairman as President 
of AIEE is not confined to Brooklyn, Throughout the 
nation, local chapters, state boards, and national officers 
of the National Society of Professional Engineers are 
rejoicing that ‘‘their boy” has received this recognition. 
I have your chairman’s permission to interrupt these 
proceedings for a moment, in their behalf. 


Jim, our audience will be relieved to know that this 
weighty tome is not my manuscript, but is the written 
expression of esteem and affection from every national 
officer of NSPE and every president of the constituent 
state societies, all of whom wish you a happy and 
successful administration. They promise their active 
co-operation with you and with the Institute in achieving 
a realization of the professional aspirations of the 
engineer. 


The meeting concluded with an inspiring 
address, ““Open Doors,”’ by President Everett 
S. Lee, which drew attention to the engineer- 
ing achievements and the work of the In- 
stitute which he had seen on various visits 
to the Sections, Branches, and Institute 
meetings. The address, published in full 
on pages 692 and 694 of this issue, suggests a 
philosophy of life for engineers whereby they 
may open doors by taking part in civic and 
other activities, telling their fellowmen of 
engineering achievements, and thus obtain- 
ing recognition for the profession. 


INSTITUTE PUBLICITY AND POLICY 


The first meeting of Section Delegates 
was divided into two parts: ‘‘Section Pub- 
licity’? with C. S. Purnell, Vice-Chairman of 
the Sections Committee, presiding; and ‘“‘In- 
stitute Policy’? with M. D. Hooven, Chair- 
man; J. L. Callahan, and R. T. Henry 
comprising a special committee appointed 
by the Board of Directors. (See ““Member- 
ship Views Sought on Institute Policy,” 
published in Electrical Engineering, June 1949, 
page 536.) 


Institute Publicity. The purpose of the 
meeting was explained by J. C. Strasbourger, 
Chairman of the Sections Committee, who 
said that the value of the Institute to its 
members would be greatly increased if the 
communities became familiar with the aims, 
objectives, and accomplishments of the 
Institute. To present this information to 
the public properly has been the function 
of the Publicity Committees in the Sections 
and as an aid in the task, a new tool, the 
‘Publicity Kit,’ has been prepared. 

On behalf of R. K. Honaman, Chairman, 
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of the Public Relations Committee, which 
prepared the publicity kit, G. T. Minasian 
explained the importance of public knowl- 
edge of Institute activities. Because the 
advancement of the theory and practice of 
electrical engineering is important to the 
public welfare, it is to the interest of both the 
Institute and its members, as well as the 
public, to have a full knowledge of steps 
being taken by the Institute in obtaining 
progress. An active publicity program 
should reflect continuously the Institute’s 
responsible and authoritative leadership 
in the scientific and engineering world. In 
regard to the publicity kit, Mr. Minasian 
explained that it gave the why, when, where, 
what, and how of publicity, with some 
examples that have proved effective. 
Some suggestions may be trite and repeat 
what publicity committees already know, 
nevertheless parts of the material will be 
found of valuable assistance. 

As an illustration of successful publicity, 
M. C. Thurling of the Montreal Section 
explained that his Section had a man who 
knew how to write releases and who also 
knew the contacts with the press. Now the 
Section is well-known in the community, 
strong in its knowledge of service, and its 
meetings are well attended by members who 
are proud of their organization. 

The work of the paid publicity man for 
the Winter General Meeting which was 
held in Pittsburgh a few years ago was 
explained by M. Getting, Chairman of the 
Publicity Committee. The dramatic angles 
of getting stories across such as the presence 
of women engineers, and interviews with 
Hindu and Moslem engineers present, at a 
time immediately after the death of Mahatma 

handi, were helpful in obtaining space in 
newspapers. 

The mechanics of news releases, which 
was prepared by Guy Barilett, who has had 
a wealth of experience in this field, was 
presented by C. S. Purnell in his absence. 
Mr. Bartlett covered the style of the release; 
the need to be brief and tell the whole story 
in the first paragraph; the need to prepare 
two stories, for morning and afternoon 
papers; the proper relations with press 
representatives, such as inviting them to 
social functions; and the way in which to 
telephone the facts of stories to reporters. 

With regard to news stories for Electrical 
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Engineering, the editor, C. S. Rich, explained 
the importance of the timing and a general 
criterion for acceptance. The magazine is 
mailed between the 20th and 22d of the 
preceding month. About a week’s time 
must be allowed for printing and binding; 
another week for preparing the material in 
page form; and another week for setting it 
and getting it in galley form; which means 
that all stories must be received before the 
first—a month in advance of publication. 
Material which might have to be held over 
another month loses its timeliness and news 
value. In respect to the criterion for ac- 
ceptance, ask yourself if you would read 
the story with interest if you were a member 
of some other Section. Good photographs 
of groups with each member of the group 
properly identified, or pictures of the prin- 
cipal speaker, are always of value, and may 
be used to advantage with suitable caption 
to tell the gist of the story when make-up 
considerations in any one month might not 
permit use of the whole story in detail. 

Id conclusion, various views were ex- 
pressed by those who have had 
experience in Section affairs. Publicity to 
be effective must be continuous. Some 
circles of smaller Sections are getting good 
publicity now. The need was generally 
felt to have Publicity Committees in the 
Sections which would know the effective 
material and have the necessary contacts 
with the press. In response to requests, 
President Lee summarized the success of a 
person as: ability—what you can do; 
personality—what people think of you 
when your name is mentioned; character— 
what you are. The program should be such 
that each engineer in the Section is a better 
engineer at the end of the year. Every 
member should see himself in Section 
activities and publicity affords the oppor- 
tunity for making the member conscious 
that he is active in his community and 
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electrical engineering. A suggestion was 
made that a reference should be added to 
the kit citing the 1927 article “Civilization 


and the Engineer,’’ by Bancroft Gherardi 
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which tells what the engineer has done for 
the public and humanity. Another sugges- 
tion was made to the effect that the publicity 
kits would be valuable to Counselors of the 
Student Branches. 


Institute Policy. In introducing the subject 
of “Institute Policy,’ Walter C. Smith, 
Director from District 8, outlined the 
problems confronting the Institute which led 
to the adoption of the resolution reported 
in the previous reference, Electrical Engi- 
neering, July 1949, page 536. Some years 
ago, the United States entered into an era 
of policies which vitally have affected the 
social and economic outlook of the young 
engineer. ‘These . policies involved labor 
union affiliations, collective bargaining, 
professional status, so-called security, salary 
levels, job classifications, registration, taxa- 
tion, employers’ practices, and so on. As 
an individual, the engineer is practically 
helpless in endeavoring to control or guide 
these matters, and some society or group of 
societies must take up the challenge. In- 
stitute efforts have been meager due to lack 
of funds, personnel, and plans effectively to 
carry out the interests of the younger mem- 
bers particularly in such matters. He 
further explained that the Institute is having 
a difficult time in keeping its budget balanced 
with the present dues. There is a real addi- 
tional job to be done in handling the non- 
technical interests of the members. Should 
the Institute materially raise the dues and 
go after these other activities which are 
far removed from the technical or should 
all its energies be put into expanding the 
technical interests of the members? Should 
the nontechnical activities be carried out 
by the proposed American Engineering 
Association (Plan D) or the National Society 
of Professional Engineers or some other 
body? Recently the Board of Directors 
was confronted with a New York State tax 
investigation. Then the California Sections 
were asked to join and support the California 
Legislative Council which organization 
maintained a lawyer at the state capital to 
watch legislation, particularly regarding 
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AIEE President E. S. Lee (left) presents the Lamme Medal for 1948 to V. K Zworykin 
of the Radio Corporation of America during ceremonies at the recent Summer General 
Meeting, while N. S. Hibshman, Chairman of the Lamme Medal Committee, looks on 
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registration. At this point the resolution 
previously referred to was drafted, not for 
an immediate decision, but to provoke 
discussion throughout the membership so 
that a proper determination may be made 
as to what future policy should be, and then 
to take vigorous action along lines as in- 
dicated. 

In discussion of the resolution representa- 
tives from various Sections of the country 
held different views about the matter. In 
the regions of Boston, Arizona, Houston, and 
Georgia, it was reported that the majority 
of members favored the Smith resolution. 
Those favoring the resolution reported that 
they were able effectively to carry out pro- 
fessional activities through the National 
Society for Professional Engineers or strong 
state societies. Some feeling was expressed 
that becoming a political pressure group 
was not compatible with the progress of 
going forward by building personality and 
character. In the regions of Oklahoma, 
Florida, Austin, San Antonio, and Schenec- 
tady, hope was expressed that Plan D for 
an American Society of Engineers to carry 
out professional activities soon would be put 
into effect. This plan meets with the favor 
of many of the younger members. In the 
vicinity of Cleveland, St. Louis, Michigan, 
and Erie, representatives were strongly 
opposed to the Smith resolution. Those 
opposed to the resolution believed that now 
was not an appropriate time for its intro- 
duction, and that it would close the door to 
improving the status of the engineer, and 
even prevent participation in local engi- 
neering councils. 

T. G. Le Clair, who was Chairman of the 
Professional Activities Committee which 
drafted the four plans for organization of the 
engineering profession voted on by question- 
naire more than two years ago, explained 
that a majority were in favor of Plan D for 
an American Society of Engineers which 
would carry out all professional activities 
while present societies would continue to 
function in their respective fields of technical 
interests. 

President Lee addressed the meeting and 
summarized the steps taken and showed 
how they all tied together. He marvelled 
at the great strength of the Institute in 
arriving at strong and substantial conclu- 
sions and he expressed confidence that it 
would come up with the right answer. 

The entire problem was reviewed by 
President-elect James F. Fairman who has 
had long experience with the organization 
of the engineering profession. He explained 
that he was neutral in regard to the matter 
and wanted to find out what the members 
thought about the problem. He warned 
that formal adoption of an over-all plan is 
some years ahead. For example, the study 
was started four years ago when Dr. Wicken- 
den was AIEE President, and it took two 
years to reach a conclusion in favor of Plan 
D. ‘The Institute by itself could do nothing 
about Plan D, and it was referred to Engi- 
neers Joint Council which has appointed a 
Committee on Unity. Since then two more 
years have passed during which there were 
constant conversations, explorations, and 
conferences, with representatives from the 
national engineering societies, and recently 
invitations have been issued to representa- 
tives for a conference on the matter in 
October. Probably another four years will 
be required before formal adoption of the 
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plan, and perhaps 40 years. Mr. Fairman 
advised that a good beginning had been 
made, but only a beginning and the real hard 
work lies ahead. He was hopeful that 
inasmuch as the conference is going to be 
held, something good will come out of it. 
In conclusion, Mr. Fairman explained 
that the Institute has a problem during the 
interim, hence the occasion for the Smith 
resolution. The Board of Directors has 
problems to solve at every Board meeting, 
and the handling of nontechnical activities 
will require a staff, committee, organization, 
and money. Does AIEE want to expand 
and spend money as an interim measure? 
It would be desirable to continue co-opera- 
tion with EJC on these matters. The Board 
of Directors would like a more definite 
expression of sentiments on the problem and 
a more specific guide in regard to these 
nontechnical activities. (See “Engineering 
Organization”” by James F. Fairman, Presi- 
dent AIEE 1949-50, page 693, this issue.) 


SECTION DELEGATES’ CONFERENCE 


The second Conference of Section Dele- 
gates was called to order at 1:40 p.m. on 
Tuesday, with J. C. Strasbourger, Chairman 
of the Sections Committee, presiding; T. 
J. Martin, Secretary. The agenda included 
such important items as ‘‘New Sections and 
Territorial Changes,” ‘‘Prize Paper Rules,’’ 
“Lists of Speakers,’’? ‘‘Section Finances,”’ 
“Tnstitute Affairs,’ and ‘Recognition of 
Past Section Chairmen.”’ 

New Sections and Territorial Changes. On 
the motion of J. M. Somerville of Toronto, 
which was seconded by N. C. Pearcy, the 
conference recommended to the Board of 
Directors that the Ottawa Subsection of the 
Montreal Section be granted Section status 
to be known as “Ottawa Section’? and to 
include specific counties formerly a part of 
the Montreal Section. 

On the motion of Llewellyn Saunders of 
Virginia and seconded by L. W., Roush of 
West Virginia, the conference recommended 
to the Board of Directors that the Western 
Virginia Subsection of the Virginia Section 
be granted Section status to be known as 
“Western Virginia Section’? and that its 
territory include specific counties which were 
a part of the Virginia Section. 

On the motion of Roger Merrill of the 
Columbus Section, which was seconded by 
G. W. Bower, Vice-President of District 2, 
the conference recommended that Hardin 
County, Ohio, be transferred from the 
territory of the Columbus Section to that 
of the Dayton Section to permit residents of 
Hardin County to become affiliated with the 
newly formed nearby Lima Subsection of 
the Dayton Section. 

After an expression of views by A. H. 
Frampton, Vice-President-elect of the Cana- 
dian District and J. H. Steede of the Van- 
couver Section, the motion was made by 
H. A. Dambly, seconded by W. J. Barrett, 
to recommend to the Board of Directors that 
the Vancouver Section be transferred from 
District 10 to District 9 for AIEE adminis- 
trative purposes and that a travel allowance 
be provided for the Canadian Vice-President 
to visit the Vancouver Section in reference 
to all matters exclusively of Canadian 
interest. 

On recommendation of W. J. Barrett, 
which was seconded by C. S. Purnell, the 
conference recommended that Subsections 
San Juan and Mayaguez which are Sub- 
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sections of the New York Section in Puerto 
Rico be transferred back to the territory of 
District 3 because of inactivity. 

On motion of Professor F. H. Pumphrey 
of the Florida Section which was seconded 
by H. J. Scholz, the conference recom- 
mended to the Board of Directors that 
specific counties in the Panhandle of Florida 
and now a part of the Florida Section be 
transferred to the Mobile Subsection of the 
Alabama Section because of their proximity 
to Mobile, Ala. 

As explained by Vice-President J. H. 
Berry, the number of members of the Muscle 
Shoals Section is below minimum with no 
possibility of obtaining additional members. 
The conference voted to recommend to the 
Board, on motion by G. W. Bower, which 
was seconded by T. D. Talmage, that the 
Muscle Shoals Section be changed to the 
status of a Subsection and the territory 
added to the East Tennessee Section as the 
interests of members in the Muscle Shoals 
territory are more closely allied with the 


interests of the East Tennessee Section than 
the Alabama Section. 


Prize Paper Rules. The second draft of 
Prize Paper Rules was submitted by Fischer 
Black who gave the background in regard 
to the need for changes in the rules, and out- 
lined the estimated cost to the Institute of the 
proposed changes as compared with present 
costs during several preceding years. After 
discussion, the draft of prizes for technical 
papers, with minor changes approved at 
this meeting, was accepted by the conference 
for transmission to the Committee on Plan- 
ning and Co-ordination. The minor 
changes consisted of setting up a separate 
category for communications papers; estab- 
lishing the Section prize of $100 to be di- 
vided at the discretion of the Section with a 
maximum of $50 for any one prize and 
certificates for each winner; permitting 
coauthors to split the prize money, with a 
certificate foreach; substitution of an equiva- 
lent gift where cash receipts are not 
permitted; and a few minor changes in 
wording to clarify meanings. 


Membership. Fischer Black, Chairman of 
the Membership Committee, attributed the 
increase in number of members, which is 
greater than ever before, to the activities of 
the Sections and committees, as well as to 
the transfer of Students to the Sections. 
He urged that the Sections appoint Member- 
ship Committees as soon as possible, that 
they keep files, and that they have a Member- 
ship Committee man familiar with matters 
present at each meeting with membership 
blanks for prospective applicants. 


Speakers’ List. A special committee con- 
sisting of W. J. Barrett and C. S. Purnell 
assigned to study the matter reported that 
there was no longer a need to send out a 
list of Section speakers from headquarters 
inasmuch as the labor involved is out of 
proportion to the benefits derived therefrom. 
The conference adopted the report which 
recommended that the Sections place prin- 
cipal reliance for speakers upon _ local 
members, and that if a Section wishes to 
have a speaker on a particular subject for 
which no local speaker is available, the Sec- 
tion should communicate directly with the 
Secretary of the appropriate technical com- 
mittee and request suggestions as to available 
speakers. 


Institute Activities 


Section Finances. The subject of ‘‘Section 
Finances”’ was introduced by Vice-President 
G. W. Bower with the view toward deter- 
mining how the Sections are meeting their 
financial requirements, as the problem is 
related to the Institute’s ‘“‘Five-Year Estimate 
of Expenses.’? In the discussion, various 
Sections explained the different ways in 
which they are meeting the problems—such 
as a meeting place from a local industry, 
inexpensive printing, conducting educa- 
tional courses to raise extra money, and 
assessing members to help defray the cost of 
refreshments, in the case of dinners for 
students, and charging a price of 50 cents 
partly to defray the cost of the meal. One 
or two Sections reported that activities were 
changing so rapidly that it was impossible 
to say what the expenses might be during 
the next five years. In conclusion, Mr. 
Bower requested that the Sections put their 
ideas in writing which would be helpful to 
the other Sections, and said that those who 
already have submitted 5-year estimates 
should not hesitate to revise them. The 
need for good planning to spend money 
conservatively and wisely was stressed. 


Recognition of Past Section Chairmen. 
Several of the Sections reported the ways in 
which they have recognized past Section 
Chairmen. In the New Orleans Section, 
a key was designed by a jeweler which was 
made for $15. The San Francisco Section 
advised that they held a meeting to honor 
the Past Chairman once a year, usually the 
night of the President’s visit. ‘The Arkansas 
Section has provided the retiring chairmen 
with an engraved aluminum gavel. After 
the discussion, the conference adopted the 
following resolution: 


Resolved that the Sections Committee respectfully 
requests that the Board of Directors provide each Section 
Chairman, as he retires from office, a suitably inscribed 
certificate signed by the President and Secretary of the 
Institute, in-appreciation of services rendered; and that 
each past Section Chairman be entitled to wear a 
specially modified AIEE emblem, to be known as the 
**Past Section Chairman’s Emblem,” to be purchased 
from Institute Headquarters. This resolution is retro- 
active for past Chairmen. 


The resolution has been referred to the 
Committee on Planning and Co-ordination. 

Institute Affairs. President Lee commented 
on Institute affairs and the great strength of 
the Institute which he attributed to the 
officers that have gone before in previous 
administrations. He urged that the same 
thought and analysis be put into Institute 
activities that is put into private business. 
The Institute has been doing just that which 
is the reason why it is over 32,000 strong 
today. He stated that under the plan for a 
balanced budget the deficit at the present 
time had been reduced to $18,000; whereas 
a year ago it was $40,000. 

As another illustration of untiring indi- 
vidual effort, President Lee cited that Past- 
President H. S. Osborne had been working 
hard in Engineers Joint Council so that 
President-elect James F. Fairman could 
announce that letters of invitation to a con- 
ference on over-all engineering organization 
had gone out to the several societies. In 
conclusion, President Lee thanked the 
Sections for their support during the past 
year, expressed confidence in the future, 
and introduced his successor, President-elect 
James F, Fairman. 

In reply, Mr. Fairman drew on several 
observations. He remarked that when the 
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Summer General Meeting was held in 
Swampscott nine years ago, the Section 
Delegates’ Conference took not too much of 
one afternoon’s time; whereas now several 
sessions are required. Similarly about four 
years ago, the Board of Directors began to 
find so much business in their meetings that 
they could not finish in a half day, and now 
most Board meetings require a full day or 
more. He expressed the view that best 
results are obtained by direct communica- 
tion rather than through the medium of 
letters which is one of the reasons why the 
AIEE is so successful. In conclusion, Mr. 
Fairman urged that problems should be 
thought about basically and _ realistically, 
particularly in regard to economic affairs, 
and hestated that he was looking forward 
to working together with the Sections next 
year. 


THE BANQUET 


The banquet which was held on Wednes- 
day evening in the New Ocean House was 
attended by practically all the members 
and guests at the meeting. Captain J. M. 
Worthington and officers of the USS Ro- 
chester, which was visited by many parties 
who attended the meeting, were guests of 
honor. 

The principal speaker was Dr. J. R. 
Killian, Jr., President of Massachusetts 
Institute of Technology, who gave a most 
comprehensive address on what is taking 
place in the field of higher education. Dr. 
Killian reviewed the enormous increase in 
student enrollment in the colleges, the 
expansion in plant facilities necessary to 
accommodate them, and the methods of 
financing. He explained that in 1941 
there weve approximately 155,000 students 
in the engineering schools; whereas today 
there are approximately 252,000 which 
represents a 60 per cent increase. This, 
in turn, requires an increase in plant facili- 
ties of about 60 per cent at an estimated cost 
of approximately $12,000,000. The expense 
per student has greatly increased; whereas 
the income yield from investments have 
decreased over a period of years. 

The number of high school students has 
increased steadily due to an increase in birth 
rate following World War I; and the imme- 
diate increase in college enrollment has 
been due to the GI’s returning from service. 
This effect is beginning to decrease and it is 
expected that there will be approximately 
a 28 per cent drop in enrollment next year 
below the figure for this year. The drop 
in enrollment would continue to decrease 
particularly if there should be a depression 
but in the long run it will increase. 

Dr. Killian referred to the President’s 
Commission which estimates that in 1960 
there will be an enrollment of 4,600,000 in 
the colleges. This estimate was. derived 
largely by tests given during the war. He 
believes that the system of junior colleges 
serves as a good means to take off some of 
the load as five technicians are required for 
every engineer. Also, there are many 
students who would be better off not to take 
the bachelor of science degree. 

With regard to federal subsidies of the 
colleges, Dr. Killian pointed out that there 
would be many hazards and grave conse- 
quences such as regimentation, centralized 
control, and so forth. Whether the educa- 
tional institutions can remain independent 
is a serious question, and if a first break is to 
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occur, it probably would be in the field of 
the medical schools. 

As one way toward a possible solution to 
the problem, Dr. Killian suggested that 
industrial fellowships should be established 
by the various industries, particularly in the 
fields where co-operative work is being done, 
similar to the food foundation which indus- 
try is setting up. In conclusion, Dr. Killian 
explained that American youth cannot have 
too much education, and at the present time 
20 times as many students are attending 
college in the United States as in England. 

Captain J. M. Worthington of the USS 
Rochester expressed the gratitude of the 
officers and men of his command for the 
privilege of showing the visiting parties almost 
every piece of equipment governed or con- 
trolled by electricity aboard the heavy cruiser. 
He described what the USS Rochester has 
done as one of three flag ships of the Medi- 
terranean force, and he explained the role 
of the heavy cruiser in warfare which is 
a valuable adjunct to antiaircraft defense. 

Vice-President-elect E. W. Davis extended 
a cordial welcome to members and guests 
at the banquet. He stated that if the meet- 
ing were successful (and it was) it was due to 
the work of every member of the committee 
as each one had done everything he was 
asked to do. 

President Lee expressed great apprecia- 
tion for the wonderful time that everyone 
was having, and he introduced and thanked 
personally the chairmen of each of the 
working committees who had helped to make 
the meeting so successful. He highly com- 
plimented the value of the Navy and said 
that we never will realize the extent to 
which the Navy has helped maintain the 
American way of life. He referred to this 
branch of the service as the grandest Navy 
in the world. 


ECPD ACCREDITING OF ELECTRICAL 
ENGINEERING CURRICULA 


For the purpose of acquainting members 
of the Institute and other interested persons 
with ECPD accrediting of electrical engi- 
neering curricula, a session on this subject 
was held on Monday morning. While it 
is widely known that accrediting procedures 
exist, relatively few teachers and practicing 
engineers are well acquainted with the 
policies and procedures. The Committee 
on Education believed that accrediting is 
very important in engineering education, 
especially as a strong influence toward 
improvement. However if the goal and 
functioning of accrediting is not clearly 
understood, it is not attaining its maximum 
effectiveness. The value of accrediting will 
be enhanced in proportion as the objectives 
and procedures are better known to the 
teachers and engineers concerned with it. 
To help attain these objectives, the following 
papers were presented: 


“The ECPD Accrediting Program.’? Donald B. Pren- 
tice, President-Emeritus, Rose Polytechnic Institute, and 
Past Chairman, ECPD Committee on Engineering 
Schools. 


““What the ECPD Visitor Sees.’? Edward L. Moreland, 
Executive Vice-President, Massachusetts Institute of 
Technology, and Senior Partner, Jackson and Moreland, 
Engineers. 


DISTRICT BRANCH PRIZE PAPERS 


In accordance with provisions made 
possible from the Member-for-Life Fund, 
the following winners of the District Branch 
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Paper Prize Competition in the odd- 
numbered Districts were represented and the 
Students made excellent oral presentations: 


District 1. “A Visual Aid for the Qualitative Analysis 
of a Synchronous Motor.” Neil I. Burrington 


District 3. “Devices for Scoring Pilot Performance.” 
John Katzman, Jr. 


District 5. “A New Amplifier for Feedback Com- 
puters.’ Philip N. Hess 


District 7. “A Method of Measuring the Viscous 
Properties of Magnetic Fluids.” J. H. Voght and 
R. H. McKinley 


The session was held on Friday morning 
with E. W. Boehne, Assistant Professor, 
Massachusetts Institute of Technology, pre- 
siding. 

President Lee addressed the meeting and 
spoke from a background enriched from 
having visited many of the Branches and 
having had numerous contacts with the 
Students. He said that the world needs 
engineers for engineering and _ electrical 
engineers for electrical engineering, and 
advised the Students not to give all of their 
time to engineering but to develop personal 
contacts and lasting friendships in life. 

President-elect James F. Fairman spoke 
to the Students and stressed that the value 
of writing papers was to attain clear expres- 
sion. Ifone could get on his feet, and clearly 
and concisely express his ideas, he has at- 
tained an art of communication which has 
great sales value. The ability to express 
one’s self is a primary asset in the business 
world. 

These thoughts were further exemplified 
in the talk given by E. W. Davis, General 
Chairman and _ Vice-President-elect, who 
stated that greater opportunities for success 
lie ahead and that the surface had not yet 
been scratched. He cautioned against lead- 
ing too narrow a life and suggested that 
engineers should be leaders in the political 
field. Herbert Hoover was cited as a great 
engineer ‘but without the ability to sell his 
ideas. It is essential to learn how to talk 
to people in simple terms; it is necessary to 
have a good background of history, eco- 
nomics, political philosophy, and so on. 
Good leaders are proficient in many things. 
In conclusion Mr. Davis urged the students 
to be broad and to try to train themselves 
to be leaders—not followers— in the engi- 
neering profession. 


ENTERTAINMENT 


During the meeting the evenings were 
given over to entertainment and dancing 
was enjoyed by many of the members and 
guests. The President’s reception was held 
on Wednesday evening in the ballroom pre- 
ceding the banquet. One of the features 
enjoyed by almost everyone attending the 
meeting was an old-fashioned barn dance 
given in true New England style with prizes 
awarded for costumes. 


LADIES’ ENTERTAINMENT 


In addition to the foregoing events, the 
Ladies’ Entertainment Committee, under 
the chairmanship of Mrs. F. B. Haeussler, 
kept the visiting ladies preoccupied during 
the days with teas; bridge; conducted tours 
to historical Salem and Marblehead, the 
North Shore, and Gloucester; a visit to a 
television station. A handwriting analyst 
was at one of the bridges, and on another 
occasion there was a book review. 


ELECTRICAL ENGINEERING 


INSPECTION TRIPS 


In addition to the many points of his- 
torical interest which New England affords, 
trips were arranged to the Boston Naval 
Shipyard, Massachusetts Institute of Tech- 
nology and Harvard, WB< television, Lynn 
Telephone Exchange, the Mystic Station of 
the Boston Edison Company, and the Lynn 
works of the General Electric Company. 
Friday afternoon was devoted to a special 
outing for Students which began with a 
luncheon as guests of the General Electric 
Company at the Thompson Club. The 
wives of Students were invited to attend. 

During the first four days of the meeting 
many groups took advantage of the excellent 
trip to the heavy cruiser USS Rochester. 
Members and guests were conducted through 
the various parts of the cruiser by the officers 
who explained the operation of the electric 
equipment from the turbine rooms and fire 
rooms up to and including the bridge, with 
its variety of navigational instruments and 
various kinds of radar equipment. 


MERSH ON GOLF AND TENNIS COMPETITION 


The tournament for the Mershon Golf 
Trophy which was played during the week 
was won by C. B. Oler, Annapolis, Md., 
with P. W. Howlett of Montreal, Quebec, 
Canada, the runner-up. Daily low net 


Wide Range of Topics 
at Summer Meeting 


A wide range of subjects was covered in the 
30 technical sessions held during the AIEE 
Summer General Meeting, at Swampscott, 
Mass., June 20-24, 1949. A detailed pro- 
gram of the sessions appeared in the June 
issue of Electrical Engineering (EE, June °49, 
bp 538-40). 


POWER 


In the power field sessions were conducted 
on switchgear, insulated conductors, sub- 
stations, carrier current, transformers, trans- 
mission and distribution and system engi- 
neering, and primary network systems. In 
the switchgear session one technical program 
paper and three conference papers were 
presented. The technical paper covered an 
analytical method of co-ordinating re- 
closures with series fuses and how field tests 
have substantiated the method (49-128). 
The conference papers included information 
on metalclad switchgear production prob- 
lems, selective tripping of low-voltage air 
circuit breakers for power station auxiliaries, 
and a guide for application of low-voltage air 
circuit breakers. 

The insulated conductor papers covered 
the more recent types of high-voltage cable 
and associated structures. Topics included 
transformer manholes and vaults (49-133), 
temperature rise of cables in duct banks 
(49-134), a-c resistance of segmental cables 
in steel pipe (49-135), 69-kv pipe-type cable 
circuits in Philadelphia (49-136), and 
recent developments and trends in high- 
voltage cable transmission. This last-named 
paper is scheduled for early publication in 
Electrical Engineering. 

The substations session included papers 
on aluminum alloy substation structures, 
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scores were. obtained by the following: 


Monday, S. P. Blakemann; ‘Tuesday, K. 
M. Smith, Chicago; Wednesday, P. W. 
Howlett, Montreal; Thursday, H. P. 


Turner, Providence, and F. S. Black, New 
York. 

Competition for the Mershon ‘Tennis 
Trophy was won by L. T. Akeley of Lynn, 
with the runner-up John H. Simpson of 
Canada. The winners of the doubles were 
L. T. Akeley of Lynn and T. Henry, Jr., of 
Toronto. 


COMMITTEES 


Members of the Summer General Meeting 
Committee, which helped to make the meet- 
ing highly successful with well-planned 
arrangements and  smoothly-conducted 
affairs, were as follows: 


E. W. Davis, General Chairman; M. A. Princi, Vice-Chair- 
man; R. E. Muehlig, Secretary-Treasurer; R. G. Porter; 
R. G. Slauer; F. P. Taugher 


The chairmen of subcommittees were 


Registration, A. L. O’Banion; Publicity, H. B. McIntyre; 
Entertainment and Banquet, G. J. Crowdes; Transportation, 
A. B. Whitehouse; Hotels, R. G. Connors; Inspection, 
J. R. Macintyre; Finance, C. A. Corney; Students, E. 
W. Boehne; Meetings and Papers, J. O’R. Coleman; 
Hospitality, F. S. Bacon, Jr.; Ladies, Mrs. F. B. Haeussler ; 
Sports, A. F. Lukens 


Covered 


Technical Sessions 


application of the ‘‘multiplex’? scheme at 
urban distribution substations in Baltimore, 
Md., protection of transformers by auto- 
matic grounding and air break switches (49- 
143), and a 2-signal supervisory control 
system (49-144). 

Two technical program papers and four 
conference-type papers were featured at the 
carrier current session. Carrier current 
applications on a 132-kv line composed of 
underground and overhead conductors in- 
cluding loss measurement techniques (49- 
150), and power line carrier for relaying 
and joint usage summarizing standard prac- 
tices and emphasizing points of uncertainty 
and controversy (49-151) were treated in the 
two technical program papers. The four 
conference papers discussed various phases 
of microwave equipment and applications 
in the power industry. 

Two transformer sessions which included 
eight technical program papers and two 
conference papers were held during the 
meeting. Subjects included economic load- 
ing of a transformer system (49-188), 
transformer heating under short-circuit con- 
ditions (49-189), reactor rating standardiza- 
tion (49-190), audio noise problems (49- 
191), use of thyrite in power transformers 
(49-192), temperature and insulation pro- 
tection (49-193), a small high-voltage bush- 
ing for high altitude (49-194), and insulation 
co-ordination of oil insulated transformers 
(49-195) in the technical paper group. The 
conference papers covered proposed AIEE 
Transformer Standards and British stand- 
ardization. 

The transmission and distribution and 
system engineering session consisted of 
seven papers. The technical program papers 
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included such subjects as a metropolitan 
66-kv subtransmission plan (49-172), steel 
and wood transmission line performance 
(49-173), stationary networks and _trans- 
mission lines along uniformly rotating refer- 
ence frames (49-174), overcurrent investi- 
gation on a rural distribution system (49- 
175), lightning measurement techniques 
(49-61), and short-circuit currents and 
recovery voltages on rural distribution 
systems (49-177). A paper on planned 
development of a power system also was pre- 
sented. 

The primary network systems session 
included four papers covering various con- 
siderations on primary networks of the 
Oklahoma Gas and Electric Company (49- 
178), the Dusquesne Light Company (49- 
179), the Potomac Electric Power Company 
(49-180), and the Boston Edison Company. 


INDUSTRY 


In the industry group, sessions were held 
on electric welding, industrial control and 
servomechanisms, electric heating, and stor- 
age batteries. In the welding session four 
papers were presented. Topics included 
an arc metal transfer analyzer, a study of 
arcs between moving electrodes, electronic 
resistance welding control timing pattern, 
and a paper pointing out the advantages 
of low-frequency welding converters. 

Five papers were featured at the industrial 
control and servomechanisms session. Four 
of these were technical program papers 
dealing with dynamic braking control (49- 
138), adjustable speed drive (49-199), 
instrument inaccuracies in feedback systems 
(49-197), and servomechanism steady state 
and transient performance (49-196). The 
conference paper covered magnetic-fluid 
clutch servomechanism systems. 

Various problems in electric heating were 
discussed in the five papers presented at this 
session. Among the subjects discussed were 
reduction of radio interference from radio- 
frequency heating equipment (49-182), 
high-temperature ceramic insulations, elec- 
tric steam boilers and water heaters, tempera- 
ture measurement in infrared heating proc- 
esses, and measurement of low-intensity 
fields at ultrahigh frequencies. 

The battery session featured three con- 
ference-type papers covering railway battery 
maintenance, prolonging battery life, and 
dry disk rectifier design and applications. 


COMMUNICATIONS AND SCIENCE 


In the communications and science field 
sessions were conducted on _ instruments 
and measurements, nucleonics, relay switch- 
ing circuits, radio telemeter instrumentation, 
wide-band communication, computing de- 
vices, basic sciences, semiconductors, statisti- 
cal applications, magnetic amplifiers, and 
applied mathematics. 

A number of interesting devices and tech- 
niques were discussed in the two instru- 
ments and measuring sessions and the radio 
telemeter instrumentation session. Among 
the topics covered were measuring dielectric 
loss at high frequencies (49-130), measuring 
stability of the welding arc (49-131), a 
wide-band d-c amplifier (49-132), an auto- 
matic range-adjusting radiosonde recorder 
(49-152), a thermal converter for  tele- 
metering (49-159), heat flow ratio in thermal 
demand meter design (49-160), an expanded 
scale a-c voltmeter (49-161), unusual cathode- 
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ray oscilloscope _ applications, impulse 
measurements using repeated structure net- 
works, meteorological telemetering, pulse 
width modulation and frequency modulation 
telemetering systems, a new instrument 
mechanism, and ergmeter considerations. 

The nucleonics session consisted of four 
conference-type papers describing various 
instruments used in this field. Included 
were health physics instrumentation, elec- 
tronic aids to the nuclear physicist, radio- 
active-type thickness gauges, and scintillation 
counters. 

The relay switching session consisted of 
five technical program papers covering the 
fundamental and functional design of relay 
switching circuits. The papers evoked a 
great deal of interest because they were so 
arranged as to give the audience a good 
introduction to the subject and then appli- 
cations of the principles were cited. These 
circuits, though mostly used in telephone 
work also are being widely applied in other 
fields such as power station switching. 
Topics covered the logic of relay circuits 
(49-145), sequential aspects of relay cir- 
cuits (49-146), relay “‘trees’’ and symmetric 
circuits (49-147), counting with relays 
(49-148), and codes and translations (49- 
149). 

The two semiconductor sessions consisted 
of papers that cited the present status of 
what is known in this field. The subject was 
treated in four parts, the nature of conductiv- 
ity in semiconductors, photo effects in semi- 
conductors, semiconductor rectifiers, and the 
transistor. Though all the papers were 
conference-type papers and not available, 
a series of articles based on these sessions is 
being prepared for early publication in 
Electrical Engineering. 

The statistical applications session included 
such topics as quality control, diagnosis 
with diagrams, tests of significance, and 
saving time in testing life of lamps (49-187). 
This last paper has appeared in Electrical 
Engineering (EE, Jul 49, pp 716-20). 

The applied mathematics session was 
devoted to a discussion of the operational 
calculus and various transform methods. 
The history, applications, and correlation 
of the methods of operational calculus were 
discussed as well as a derivation of Heaviside’s 
operational calculus based on the generalized 
functions of Schwartz (49-185). 

In the basic science session a variety of 
subjects were discussed. These included 
calculation of magnetic field components of 
circular filaments (49-167), the moving coil 
flux meter (49-168), nonaharmonic oscilla- 
tions caused by magnetic saturation (49- 
170), and symbolic treatment of sinusoids. 
The last paper has appeared in Electrical 
Engineering (EE, Jul ’49, pp 561-5). 

A number of interesting computers were 
described at the computer session. These 
were a Fourier coefficient harmonic analyzer 
(49-163), an a-c network analyzer (49- 
164), and the model VI Bell computer. 
In addition, a paper also was presented on 
the use of California Institute of Technology’s 
electric analog computer in nonlinear and 
servomechanism problems (49-165), and 
various transformations useful in constructing 
electrical analogs of linear vibration prob- 
lems (49-166) were included in a_ paper 
presented by title only. 

In the magnetic amplifier and d-c saturated 
reactor session included such topics as the 
amplistat (see pages 663-77 of this issue), 
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self-saturation in magnetic amplifiers (49- 
140), analysis of magnetic amplifiers with 
feedback (49-139), transients in magnetic 
amplifiers, and pulse transformer design 
(49-198). 

Four papers comprised the wide-band 
communication media sessions. ‘These de- 
scribed an alarm and control system for 
remote control of coaxial cable stations 
(49-155), power supplies for coaxial sys- 
tems (49-156) and microwave relay sys- 
tems (49-157), and a microwave communi- 
cation relay system (49-158). 


GENERAL APPLICATIONS 


Three sessions were held on general appli- 
cations of electric apparatus. These in- 
cluded land transportation and _ lighting, 
infrared radiation, and pulp and paper 
discussions. ‘The land transportation paper 
discussed diesel-electric switching locomo- 
tives in industrial plants (49-176), and 
the lighting subject dealt with measure- 
ment of erythermal energy (49-186). ‘The 
five conference papers in the infrared session 
covered such phases of the subject as the 


basic optics, various types of infrared detec- 
tors, the military needs found in this field, 
and industrial applications of infrared spec- 
troscopy. 

The pulp and paper session featured two 
subcommittee reports, one on_ electric 
equipment for paper mill supercalenders 
and the other on electric equipment for 
paper mill winders. 


PUBLICATION 


In general none of the conference papers 
presented at the meeting are available for 
the Institute. However, brief authors’ di- 
gests of most of the conference papers 
presented appear in this issue (pages 697- 
91). The technical program papers (those 
indicated by numbers in parentheses) pre- 
sented at the meeting are available and may 
be ordered as AIEE Proceedings sections on 
the standard order form which appeared in 
the advertising section of last month’s issue 
(EE, Jul’49, pp 47A and 48A). In addition, 
one-page digests of the technical program 
papers are scheduled for early publication 
in Electrical Engineering. 


AIEE Board of Directors Holds 


Regular Meeting in Swampscott, Mass. 


A regular meeting of the AIEE Board of 
Directors was held in the New Ocean House, 
Swampscott, Mass., Thursday, June 23 
1949, during the Summer General Meeting. 

President Lee reported briefly upon his 
recent trips, and some of the Vice-Presidents 
mentioned occasions on which they had 
represented the Institute. [The minutes of 
the meeting of the Board of Directors held in 
Dallas, Tex., April 20, 1949, were approved. 

Actions of the Executive Committee, as 
of May 31, 1949, on membership applications 
were reported and confirmed as follows: 
15 applicants transferred to the grade of 
Fellow; 30 applicants transferred, 55 
applicants elected, and 4 applicants re- 
elected to the grade of Member; 860 appli- 
cants elected, and 12 applicants re-elected 
to the grade of Associate; 828 Student 
members enrolled. 

Recommendations on membership appli- 
cations adopted by the Board of Examiners 
at meetings on April 21, May 19, June 7, 
and June 16, 1949, were reported and 
approved. Upon recommendation of the 
Board of Examiners, 29 applicants were 
elected to the grade of Member, 163 ap- 
plicants were elected and 4 applicants were 
re-elected to the grade of Associate, and 393 
Student members were enrolled. 

The report on uniform grades of member- 
ship, prepared by a conference of repre- 
sentatives of the member societies held under 
the auspices of Engineers Council for Pro- 
fessional Development, was accepted in 
principle, and is to receive further con- 
sideration at the August meeting. 


FINANCES 


Monthly expenditures were reported by 
Chairman Yerkes of the Finance Committee 
and confirmed by the Directors, as follows: 
May, $65,964.44; and June, $65,215.02. 

Mr. Yerkes reported that, for the portion 
of the budget year October 1—June 16, the 
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receipts were 76.4 per cent of the estimated 
income for the year, as compared with 
73.5 per cent (of actual) for the same period 
last year, and the disbursements to June 30 
amounted to 75.4 per cent, as compared with 
73.4 per cent last year. 

An advance of $200 was granted for a Joint 
AIEE-Institute of Radio Engineers Con- 
ference on Electronic Instrumentation in 
Nucleonics and Medicine, to be held in 
New York, N. Y., October 31—November 2, 
1949. ‘The conference is expected to be 
self-liquidating. 

The Finance Committee presented a 
summary of its studies of 5-year estimates 
of income and expenses submitted by a 
number of Institute committees. It con- 
cluded that, upon the assumptions of no 
violent changes in underlying conditions, 
or in Institute policy, no immediate necessity 
for an increase in dues is indicated. 


PLANNING AND CO-ORDINATION 


Upon recommendation of the Committee 
on Planning and Co-ordination, the follow- 
ing approvals were granted: Dates of April 
12-14, 1951, for a Southern District Meeting 
in Miami, Fla.; the dates of May 2-4, 
1951, for a North Eastern District meeting 
in Syracuse, N. Y.; scope of the newly 
established Committee on Metallic Rec- 
tifiers; scopes of the seven committees in 
the newly established Communication 
Group; establishment of an AJEE-IRE 
Committee on Jointly Sponsored Annual 
Electronics Symposium; establishment of a 
new committee in the field of servomech- 
anisms; Manual for Special Technical 
Conferences; revised rules for prizes for 
technical papers; and a plan for the ad- 
ministration of the Volta Scholarship Fund. 


SECTIONS 


The following actions were taken upon 
recommendation of the Sections Committee: 
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Muscle Shoals Section made a Subsection 
of the East Tennessee Section; Western 
Virginia Section authorized; Ottawa Sec- 
tion authorized; Hardin County, Ohio, 
transferred from the territory of the Colum- 
bus Section to that of the Dayton Section; 
several counties in Florida transferred from 
the territory of the Florida Section to that 
of the Alabama Section; territory of Puerto 
Rico removed from New York Section 
territory; speakers lists for Sections dis- 
continued. 


STUDENT ACTIVITIES 


The report of the AIEE-Institute of Radio 
Engineers Subcommittee on Joint Student 
Branches and the model constitution ac- 
companying it were approved, as recently 
revised. A suggestion that better  co- 
ordination be established between the 
Committee on Student Branches and the 
chairmen of the District Committees on 
Student Activities was approved in principle, 
and referred to the Committee on Con- 
stitution and Bylaws for incorporation in 
Section 84 of the Bylaws. 

An invitation to appoint a representative 
to discuss Student Chapters with repre- 
sentatives of other engineering societies was 
accepted, and Professor F. O. McMillan, 
incoming chairman of the Committee on 
Student Branches, was appointed. 


OTHER MATTERS 


H. H. Henline was reappointed Secretary 
of the Institute for the administration year 
beginning August 1, 1949. 

The annual report of the Board of Direc- 
tors for the fiscal year ended April 30, 1949, 
was approved, subject to any corrections 
submitted not later than July 7. 

An invitation from Engineers Joint Council 
to designate a representative as a member 
of an exploratory group for a discussion of 
the possibility of stimulating further unity 
in the engineering profession, and possible 
forms of organization to bring this about, 
was accepted, and Titus G. LeClair was 
designated as AIEE representative. 

Other activities of EJC were reported and 
discussed. 

The North Eastern District Executive 
Committee invited the Board of Directors 
to hold a meeting in Providence, R. I., next 
April, during the District meeting. 

Present at the meeting were 


President—Everett S. Lee, Schenectady, N. Y. 
Past Presidents—J. Elmer Housley, Alcoa, Tenn.; B. D. 
Hull, Dallas, Tex. 


Vice-Presidents—J. H. Berry, Norfolk, Va.; G. W. Bower, 
Haddonfield, N. J.; J. L. Callahan, New York,*N. Y.; 
D. I. Cone, San Francisco, Calif.; I. M. Ellestad, 
Omaha, Nebr.; G.N. Pingree, Dallas, Tex.; E. W. See- 
ger, Milwaukee, Wis.; Victor Siegfried, Worcester, Mass. 


Directors—W. L. Everitt, Urbana, Ill.; J. F. Fairman, 
New York, N. Y.; C. W. Fick, Cleveland, Ohio; J. M. 
Flanigen, Atlanta, Ga.; R. T. Henry, Buffalo, N. Y.; 
M. D. Hooven, Newark, N. J.; F. O. McMillan, 
Corvallis, Oreg.; A. C. Monteith, East Pittsburgh, Pa.; 
J. R. North, Jackson, Mich.; Elgin B. Robertson, 
Dallas, Tex.; Walter C. Smith, Palo Alto, Calif.; E. P. 
Yerkes, Philadelphia, Pa. 


Secretary —H. H. Henline, New York, N. Y. 

By invitation: 
Past President—A. M. MacCutcheon, Shaker Heights, 
Ohio 


Incoming Officers—W. C. DuVall, Boulder, Colo.; A. H. 
Frampton, Toronto, Ontario, Canada; R. A. Hopkins, 
Los Angeles, Calif.; W. J. Seeley, Durham, N. C.; C. 
G. Veinott, Lima, Ohio; E. W. Davis, Cambridge, 
Mass., part time. 
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South Texas Section 
Meets at Buchanan Dam 


A recent weekend meeting of the AIEE 
South Texas Section was held at Buchanan 
Dam, which is a part of the hydroelectric 
development of the Lower Colorado River 
Authority. In addition to touring the 
mile-long dam, those who attended the 
meeting witnessed the progress being made 
on the new pump storage installation and 
heard technical talks concerning this installa- 
tion. Also featured was the presentation 
of their prize winning papers by two Uni- 
versity of Texas Student members. 

Officers of the South Texas Section are 
M. E. Noster, Chairman; L. L. Antes, 
Vice-Chairman; and A. C. Alberti, Secre- 
tary-Treasurer. 


North Central District Holds 
Student Branch Conference 


The South Dakota School of Mines and 
Technology was host to a 2-day Student 
Branch conference of the North Central 
District, May 6-7, 1949. The following 
papers were presented by the students. 


“Impulse Voltage Generation,’ C. D. Finnel, Colorado 
Agricultural and Mechanical College 


“The Merits of Power Factor Control,’ R. W. Schroeder, 
Colorado Agricultural and Mechanical College 


‘The Magnetic Fluid Clutch,’ H. W. Van Gerpen, 
South Dakota School of Mines and Technology 


c 
‘A Proposed Modification of the Synchronous Reactor,” 
Robert Richardson and Robert Shore, “University of 
Colorado 


“Prevention of Noncyclic Lamp Flicker,’ M. G. Kroger, 
University of Nebraska 

“Power Distribution,’ Howard S. Smith, University of 
Denver 

“Studio Audio Equipment,” R. L. Libby, University of 
Wyoming 

“Current Calculation of Y-Delta Distribution Trans- 


formers,’ C. M. Theiss and W. W. Braudt, University 
of Colorado 


COMMITTEE NOTES e 


Editor’s Note: This department has been 
created for the convenience of the various AIEE 
technical committees. It will include brief 
news reports of committee activities and proposed 
plans for such projects as special technical con- 
ferences and sessions at general meetings. Items 
for this department, which should be as short as 
possible, should be forwarded to R. S. Gardner 
at AIEE Headquarters, 33 West 39th Street, 
New York 18, N. Y. 


Manual Available on Conducting 
Special Technical Conferences 


The AIEE Board of Directors at its meet- 
ing in Swampscott, Mass., approved a man- 
ual on policy and procedure for conducting 
AIEE “Special Technical Conferences.”’ 
This manual is the result of extensive study 
and discussion of the subject conducted by 
the Technical Activities Subcommittee and 
experience gained by committees in running 
the past ten conferences. 

Topics covered in the manual include 
such items as policy, administration, finance, 
conference committee organization, reports, 
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“Airplane Radio Blackout,” Galen Maurer, University 
of Wyoming 


“A Report of Single-Sideband Radio Telephony,” 
D. C. Bakeman, South Dakota School of Mines and 
Technology 


Professor J. O. Kammerman, Chairman 
of the District Committee on Student Activi- 
ties, presided over the first session, and 
Chairman A. L. Jones of the South Dakota 
School of Mines and Technology Branch 
presided over the second session. 

In the evening a banquet was held at 
which Vice-President Ellestad announced 
the winners of the Student Paper competi- 
tion. The District Branch Competition 
prize, consisting of a certificate and $25, was 
awarded to H. W. Van Gerpen. The 
second and third prizes, consisting of $15 
and $10 respectively, were contributed by 
the Denver and Nebraska Sections. The 
second prize was awarded to D, C. Bakeman, 
and the third prize to C. D. Finnel. 

The banquet was addressed by I. M. 
Ellestad, Vice-President of the North Central 
District, and Dr. Warren Wilson, President 
of the South Dakota School of Mines and 
Technology. Vice-President Ellestad spoke 
on the topic, ‘‘The Best Is Yet to Be,’’ and 
drew attention to the rapid rate of progress 
with a six-fold increase in the amount of 
electric power produced in the United States, 
and about a four-fold increase in the number 
of telephones during the last 30 years. Dr. 
Wilson spoke of the “Education of the 
Engineer,’ and outlined recent changes 
which had taken place in the engineering 
field, as well as ways in which to attain pro- 
fessional recognition. 

A business meeting of Branch Counselors 
and incoming Branch Chairmen was held 
on the next day followed by a trip to the 
Mt. Rushmore Memorial. Other short trips 
were taken by the students during the meet- 
ing to a nearby heat pump installation at the 
Black Hills Power Company Building, and 
to the laboratories of the South Dakota 
School of Mines and Technology. 


and publication of conference proceedings. 

As these special technical conferences are 
sponsored by the technical committees or 
subcommittees jointly with the local Sec- 
tions, it is important that committees con- 
templating such conferences obtain a copy 
of the manual for their guidance. Requests 
should be forwarded to R. S. Gardner, AIEE 
Headquarters, 33 West 39th Street, New 
York 18, N. Y. 


Power Group 


Committee on Substations. (G. S. Lunge, 
Chairman; R. C. Ericson, Vice-Chairman; 
Marino Fraresso, Secretary.) This committee, 
formerly the ‘“‘Automatic Stations Com- 
mittee,’ has completed organization of its 
subcommittees and working groups to cover 
the greatly expanded scope of this technical 
committee. The main committee has as- 
signed the following projects for study and 
action by the subcommittees concerned. 


Automatic and Supervisory Control Subcommittee: 
Projects relating to investigating the reliability of super- 
visory and automatic control for substations, and also 
revision of American Standard C37.2-1945 covering 
such equipment, 


Transmission Substations Subcommittee and Dis-~ 
tribution and Conversion Substations Subcommittee: 
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Projects dealing with the relative merits and standardiza- 
tion possibilities of the one-line diagram connections 
and structural design of the substations falling within 
their jurisdiction, also the problem of safety considera- 
tions in substation design, station lighting practices, and 
the problem of station auxiliary power supply for sub- 
stations. 


Distribution and Conversion Substations Subcom- 
mittee: Projects covering the relative merits of circuit 
breakers versus reclosing fuses for small distribution 
substations and the chcice of bus regulation versus 
feeder regulation for distribution substations. 


Working Group on Device Function Numbers has 
prepared and recently circulated a questionnaire re- 
garding the adequacy of the present standard device 
numbers as established in American Standard C37.2- 
1945. 


Working Group on Rectifier Switchgear, which is 
responsible for treatment of all matters pertaining to 
the design, construction, and application of switching 
devices, instrumentation, protective and functioning 
relays for electronic power converters, already has 
prepared a conference paper on electronic power rectifier 
protection that was presented at the January Winter 
General Meeting in New York, N, Y. This paper was 
followed by a formal paper of similar scope presented 
at the Summer General Meeting in June 1949. 


Another working group has been organized 
on the subject of substation grounding 
practice. This group is responsible for 
investigation and study of substation ground- 
ing system design and testing practices, 
including consideration of the relative merits 
of galvanized iron versus copper electrodes. 
This group includes representation from 
two of the subcommittees of the Committee 
on Protective Devices. 


Industry Group 


Committee on Industrial Power Systems. 
(J. S. Gault, Chairman; H. G. Barnett, Vice- 
Chairman; M. C. Mapes, Secretary.) During 
the past year this committee sponsored two 
sessions, one on industrial power distribution 
systems and the other on chemical and 
petroleum industry problems. The com- 
mittee has three subcommittees, all of which 
have been active. ‘These are the Sub- 
committee on Wiring Design for Com- 
mercial Building, Subcommittee on Revision 
of the Red Book on Industrial Power Dis- 
tribution Systems, and Subcommittee on 
Transformer Ratios. The latter subcom- 
mittee has not been as active, as it was 
appointed mainly as a group to watch 
developments in the Edison Electric In- 
stitute-National Electrical Manufacturers 
Association transformer voltage standardiza- 
tion program. 


Committee on Mining and Metal Industry. 
(F. W. Cramer, Chairman; T. B. Montgomery, 
Vice-Chairman; A. C. Muir, Secretary.) The 
Committee on Mining and Metal Industry 
was organized to present information on 
electrical processes, developments, or power 
requirements of the various operations in 
the mining and metal industries. 

Several sessions on the coal mining and 
steel industries have been sponsored, also 
wire drawing and ore beneficiation, all of 
which have been well attended. 

At the Fall General Meeting in Cin- 
cinnati there will be two sessions on coal 
mining problems that have been planned in 
co-operation with the American Mining 
Congress; a third session, which should be 
of interest to many, will be on the aluminum 
industry. ‘This latter represents a new idea 
on industry meetings in that The Aluminum 
Association is obtaining the authors and 
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their papers to give a co-ordinated session 
on interesting phases of their industry. 

The subject of ore beneficiation will be 
further developed at a future meeting. This 
concerns the making of concentrates from 
the low grade iron ores, in which the ores 
are crushed and finely ground to make 
separation of the iron oxides possible. The 
process requires large blocks of electric 
power and will result in power development 
programs in the Michigan—Minnesota ore 
fields. 

In future meetings in the Midwest and on 
the Pacific Coast, industry sessions on the 
copper producing processes and on the 
rapidly expanding western steel industry 
will be planned; also, bauxite mining and 
preparation, which concerne the aluminum 
industry. 

It will require several years for this com- 
mittee to cover the scope of work, but each 
year useful and interesting information will 
be presented on processes and electrical 
developments in mining and metals. 


€cience and Electronics Group 


Committee on Nucleonics. (J. J. Smith, 
Chairman; W. F. Davidson, Vice-Chairman; 
R. C. Bergvall, Secretary.) The Nucleonics 
Committee as part of its program on dis- 
seminating information pertinent to its field 
sponsored a conference session at the Sum- 
mer General Meeting at Swampscott. This 
session, which was handled through the 


Joint Subcommittee on Nucleonic Instru- 


ments, included the following four papers: 
‘Problems in Health Physics Instrumenta- 
tion,’ Samuel Levin, Massachusetts In- 
stitute of Technology; ‘‘Some Electronic 
Aids to the Nuclear Physicist,’? Emil de 
Agazio, Massachusetts Institute of Tech- 
nology; ‘“Thickness Gauges in Industry 
Employing Radioactivity,’ J. R. Carlin, 
Tracerlab, Inc.; ‘‘Scintillation Counters,’’ 
William G. Cross, Harvard University. 
This session was the fifth to be sponsored 
during the Institute year with similar sessions 
having been held through the efforts of the 
several subcommittees at the Pacific General 
Meeting in Spokane, Wash.; the Middle 
Eastern District Meeting in Washington, 
D. C.; the Winter General Meeting in New 
York; and the South West District Meeting 
in Dallas, Tex. It is expected that sponsor- 
ship of nucleonic sessions will be a continuing 
practice. 

With the completion of publication of the 
series of 11 articles on nucleonics which 
the committee sponsored for Electrical 
Engineering during the past year, the entire 
series was issued in booklet form under the 
title ‘Elements of Nucleonics for Engineers.”’ 
This publication is available at Institute 
headquarters. 

The committee has participated in setting 
up a joint effort under the National Research 
Council toward the preparation of a glossary 
of nuclear energy terms. This effort is 
being carried forward in co-operation with 
a large number of other participating so- 
cieties and drafts of the various sections are 
being reviewed. 

In view of the success of the AIEE/In- 
stitute of Radio Engineers Joint Conference 
on Electronic Instruments for Nucleonics 
and Medicine which was held in New York, 
N. Y., November 29—December 1, 1948, 
plans are under way to hold a second such 
conference this year on October. 31—No- 
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vember 2. The first conference, which was 
a joint effort with the Institute of Radio 
Engineers, was sponsored in AIEE by the 
Nucleonics Committee in co-operation with 
the Electronics Committee’s Subcommittee 
on Electronic Aids to Medicine. This 
same arrangement is being followed in the 
present plans. A Joint Planning Com- 
mittee has been set up with representatives 
of both the AIEE and the Institute of Radio 
Engineers and work is well along on the 
program. 


General Applications Group 


Joint Subcommittee on Carbon Brushes. 
(V. P. Hessler, Chairman.) The AIEE Joint 
Subcommittee on Carbon Brushes is a joint 
subcommittee of the Rotating Machinery 
and Air Transportation Committees. The 
subcommittee was given the assignment of 
preparing a test code for electric brushes and 
of encouraging the preparation and pres- 
entation of papers concerning the operation 
of sliding contacts. 

The brush committee co-operated with 
the D-C Machines Subcommittee in gather- 
ing material for a sequence of sessions at 
the 1949 Winter General Meeting. The 
sessions included papers on commutation 
and on the theory and operation of the sliding 
contact. A progress report on an AIEE 
Test Code for Electric Brushes also was 
presented at the Winter General Meeting. 
The following indicates the objectives con- 
sidered by the committee in its work on the 
preparation of a test code: 


It is the purpose of this brush test code to define pro- 
cedures for measuring the physical properties of electric 
brush materials, for determining the quality of brush 
assemblies, and to test the performance of brushes as 
part of the sliding contact. Since some of the tests 
are empirical, and since the test results vary with many 
test conditions, it is desirable to standardize test pro- 
cedures to reduce these variables to a minimum. Test 
data based on standard procedure should facilitate 
comparison of various brush grades and assist designers 
in the selection of the most satisfactory brush for the 
machine application and operating condition involved. 


The major divisions of the report are 
Purpose, Measurements on Material Speci- 
mens, Tests on Brush Assemblies, Sliding 
Contact Operating Characteristics, Life 
Tests, Commutating Ability Tests, and 
Altitude Tests. The statements of the tests 
for measurement of material specimens is 
reasonably complete and include tests on 
specific resistance, density, porosity, hard- 
ness, strength, and percentage ash. The 
tests are made primarily for the purpose of 
production controls and in general do not 
provide a direct means of determining 
operating characteristics. The tests on 
brush assemblies include shunt millivolt 
drop and vibration tests on shunt connec- 
tions. These tests are not described in the 
report but it is expected that satisfactory 
procedures will be agreed upon shortly. 
The remaining sections are projected and 
some time may elapse before a standard 
procedure can be stated to the satisfaction” 
of all concerned. 

The subcommittee has been collaborating 
unofficially with the Carbon Section of the 
National Electrical Manufacturers Associa- 
tion in the preparation of this material. In 
January the Carbon Section of NEMA asked 
that the subcommittee work jointly with them 
in the preparation of the code. The com- 
mittee concurred in this suggestion and 
approval by the Standards Committee for 
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this joint activity now has been obtained. 
It is expected that the developmental work 
required to complete the test code will move 
forward effectively with the two interested 
groups working together simultaneously on 
the project. 


Subcommittee on Aircraft Control, Pro- 
tective Devices, and Cable of the Air 
Transportation Committee. (R. J. Lusk, 
Chairman.) The subcommittee has com- 
pleted a proposed Test Code for Aircraft 
D-C Circuit-Interrupting Devices, and a 
Working Group on Voltage Regulators 
(Chairman—R. E. Lloyd, Chicago, II.) 


sponsored by the subcommittee soon will 
complete a proposed Test Code for Aircraft 
D-C Carbon-Pile Voltage Regulators. These 
test codes should aid in promoting standard 
test methods for aircraft contactors, circuit 
breakers, relays, and voltage regulators, 
and in establishing a standard base for 
application of these devices. At present, 
the subcommittee has under consideration 
the preparation of recommended practices 
for installation of electric cable in aircraft 
and application of circuit protective devices 
to aircraft electric circuits, and is co- 
operating with the Subcommittee on Aircraft 
Electric Systems in revising the Aircraft 
Electric Systems Guide. 


AIEE PERSONALITIES..... 


R. H. Manson (A’02, F 44), president of 
the Stromberg-Carlson Company, Rochester, 
N. Y., since 1945, has retired to become chair- 
man of the board. Joining Stromberg- 
Carlson in 1916, he was elected a director 
four years later, vice-president in charge of 
engineering in 1924, and general manager in 
1940. An alumnus of the University of 
Maine, class of 1898, he received a doctor of 
engineering degree in 1933. Holder of more 
than 100 patents in the field of electronic 
communications, he has been a member of 
the AIEE communications committee, 1923— 
31. In addition, he served on the United 
States National Committee of the Inter- 
national Electrotechnical Commission, 1927— 
30, and the Liaison Committee on Aeronau- 
tic Radio Research, Department of Com- 
merce, 1930-33. Other organizations to 
which Manson belongs are: the Institute of 
Radio Engineers; the Rochester Engineering 
Society; the Acoustical Society of America; 
the Radio Club of America; the Radio 
Manufacturers Association; the ‘elephone 
Pioneers of America; and the Independent 
Pioneer Telephone Association. 


J. G. Reid (A’46, M’48), until recently, 
chief engineer, electronic instrumentation 
laboratory, National Bureau of Standards, 
Washington, D. C., has been named chief of 
the NBS engineering electronics laboratory. 
One of the senior scientists in the bureau’s 
radio proximity-fuse program during World 
War II, he will direct research on electronic 
instrumentation, miniaturization, printed 
circuits, and electronic-circuit components 
and standards. In 1937, four years after he 
received his doctorate from the University of 
Arkansas, he joined the National Bureau of 
Standards, as a member of the heat and 
power division. From 1941 to 1943, he wasa 
chief engineer on the Bureau’s uranium proj- 
ect, following which period he was assigned 
to proximity-fuse work. In his last position 
of chief engineer, he concentrated on special 
instrument systems utilized by the Navy and 
Treasury Department. Reid is a member of 
the American Physical Society. 


F. A. Cowan (M’29, F 45), former’y trans- 
mission engineer, operating and engineering 
department, has been transferred to the 
American Telephone and Telegraph Com- 
pany’s long lines department. His new 
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designation in the firm’s New York, N. Y. 
office is assistant engineer. Joining the 
long lines department in 1919 in Atlanta, 
Ga., Cowan came to New York three years 
later. Taking over Cowan’s old job is 
C. M. Mapes (M’40). H. I. Romes 
(A’41, M °47) is slated to fill Mapes former 
position of plant extension engineer. An 
active AIEE member, some of the committees 
on which Cowan has served are: com- 
munication, 1941-47; planning and co- 
ordination, 1943-45; award of Institute 
prizes, 1943-46 (chairman, 1943-45); com- 
munication and science co-ordinating, 1947— 
48; and technical program, 1941-49 (chair- 
man, 1943-45). Romnes has belonged to 
the AIEE communications committee for 
the last four years. 


R. T. Stafford (A 18, F °46), assistant to the 
executive vice-president, —_ Allis-Chalmers 
Manufacturing Company, New York, N. Y., 
has been awarded the 50-Year Certificate by 
the National Electrical Manufacturers Asso- 
ciation, for having completed a half century 
of service in the electrical industry. Be- 
ginning his career in 1898 with the Buffalo 
Railway Company (now the International 
Traction Company), he later worked for 
the Manhattan Elevated Railway Com- 
pany, New York, N. Y. Joining Allis- 
Chalmers in 1905, he did sales engineering 
work and was manager of the company’s 
Pittsburgh, Pa., transformer division. In 
1947, he was named to his present position. 
Stafford has contributed to many develop- 
ments in the transformer industry, one of 
these being the divided protection gap for 
pole-type distribution transformers. 


C. A. Mabey (F °48), formerly director of 
research for the Bristol Company, Water- 
bury, Conn., has been appointed chief of 
the engineering electronics laboratory at 
the National Bureau of Standards, Wash- 
ington, D. C. Experienced in the micro- 
wave, ultrashort radio wave, humidity- 
measurement, and automatic-control-appa- 
ratus fields, Mabey, in his new position, will 
supervise electronic miniaturization, cir- 
cuits, and processes. A 1929 graduate of 
Harvard College, he has done graduate 
work at his alma mater and Massachusetts 
Institute of Technology. Mabey is a mem- 
ber of the American Physical Society, the 
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Instrument Society of America, the Institute 
of Radio Engineers, and the American 
Society of Mechanical Engineers. 


Cc. K. Duff (A’28, M°41), former meter 
engineer, the Hydro-Electric Power Com- 
mission of Ontario, Toronto, Canada, has 
been appointed system control engineer with 
the same organization. Having served for 
over 14 years in the commission’s operations 
division, where he had been a consultant on 
instrument transformers, telemetering, and 
load control, Duff is a 1918 graduate in 
electrical engineering of the University of 
Toronto. A member of the Assoc‘ation of 
the Professional Engineers of Ontario, he is 
serving at present on the AIEE joint sub- 
committee on telemetering and supervisory 
control and the AIEE instruments and 
measurements committee. 


A. Srinivasan (A’47) has been appointed 
professor of electrical engineering at the 
College of Engineering, Anantapur, Madras, 
India. After receiving his master’s degree 
from the University of Madras, he was sent 
to the United States by the government of 
Madras, India for further training. During 
his 2-year stay in this country, he was granted 
a master’s degree by the Illinois Institute of 
Technology, and later worked as a special 
graduate trainee in the development section 
of the Allis-Chalmers Manufacturing Com- 
pany, Pittsburgh, Pa. The coauthor of two 
papers presented before AIEE meetings, he 
is a member of Sigma Xi and Eta Kappa Nu. 


H. L. Caldwell (A’07, F’20), electrical 
engineer in charge of operation, has retired 
from the Water and Power Department, Los 
Angeles, Calif., after a quarter century of 
service with the organization, Educated at 
the University of Illinois and the Armour 
Institute of Chicago, Caldwell joined the 
Water and Power Department in 1923. 
Previously, he had been employed by the 
North Shore Electric Company, the Chicago 
City Railway Company, and the Public Serv- 
ice Company, allin Chicago, Ill. Caldwell 
served on the AIEE membership committee, 
1941-42. 


L. G. Pacent (M°18, F °30), president and 
technical director, Pacent Engineering Cor- 
poration, New York, N. Y., has been ap- 
pointed a member of the American Stand- 
ards Association Sectional Committee on 
Acoustical Measurements and Terminology, 
as a representative of the AIEE. He has 
been associated with the electronic industry 
since 1912. Also, Mr. Pacent recently was 
made consulting engineer for Plessey Inter- 
national Limited, Ilford, Essex, England. 
A member of the Communication Committee 
for the last ten years, he is serving at present 
on the Board of Examiners. 


J. Z. Linsenmeyer (A’43) has been ap- 
pointed manager of mining, petroleum, and 
chemical engineering for the Westinghouse 
Electric Corporation, East Pittsburgh, Pa. 
A 1937 alumnus of Lehigh University, he 
completed the Westinghouse student course, 
subsequently serving as an industry engineer 
in the general mill section and the mining, 
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petroleum, and chemical section. He is a 
member of the American Society of Me- 
chanical Engineers. 


L. A. Morphey (A’26) has been promoted 
to superintendent of power, with responsi- 
bility for the operation and maintenance of 
production, transmission, and substation 
facilities, for the Pacific Power and Light 
Company, Portland, Oreg. He had been 
with the staff of the former Northwestern 
Electric Company from 1922 until being 
transferred to the power department of the 
Pacific Power and Light Company in 1941. 


C. N. Richardson (A °19), associated for two 
years with Mathieson Chemical Corporation, 
and previously with the Fixed Nitrogen 
Research Laboratory, has opened a consult- 
ing office at Youngstown, N. Y., in the 
Niagara Falls area. Richardson’s specialties 
include mercury-cathode electrolytic cells, 
electric furnaces, and high-tension electric 
discharges. 


Irven Travis (M46), a professor on the 
faculty, and formerly supervisor of research, 
the Moore School of Electrical Engineering, 
University of Pennsylvania, Philadelphia, 
has been named director of research at the 
Burroughs Adding Machine Company, 
Detroit, Mich. Dr, Travis, while continuing 
as professor, will assume direction of the com- 
pany’s new research laboratory. 


J. T. Kimball (A 18), formerly assistant to 
the president, Central Arizona Light and 
Power Company, Phoenix, Ariz., has been 
elected vice-president of that organization. 
Kimball joined the firm in 1946 as manager 
of research and development. Previously, 
he had been associated with the Mississippi 
Power and Light Company for 12 years. 


A. N. Prentice (M’45) has been named 
assistant to the vice-president and general 
manager of the Ohio Power Company, 
Canton. With the company since 1928, 
he was appointed assistant general meter 
superintendent in 1934, head of the general 
engineering department six years later, and 
managerial assistant in the office of the vice- 
president in 1946. 


S. W. Upham (A ’41) has been named sales 
manager in the Government division of the 
General Electric Company, Syracuse, N. Y. 
Head of the Army section of the division 
since 1945, he now will be responsible for 
the sale of all electronic equipment to the 
United States Army. With General Electric 
since 1941, he also has worked in the Govern- 
ment division’s Navy section. 


J. M. Nelson (M’43), until recently in 
charge of relay sales, has become manager of 
meter sales at the Newark, N. J., branch of 
the Westinghouse Electric Corporation. 
Joining the company in 1926, he has spent 
22 years in the meter division’s sales depart- 
ment. 


R. B. Tandy (A’49), formerly synchronous 
design engineer, has been promoted to the 
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position of manager of the large apparatus 
sales division of the Ideal Electric and 
Manufacturing Company, Mansfield, Ohio. 
Prior to joining the company last year, 
Tandy was an instructor of electrical design 
at the University of Michigan, Ann Arbor. 


H. C. Steiner (A ’32, M °44), formerly sec- 
tion engineer for power ignitron tubes, has 
been made designing engineer for industrial 
tubes, industrial and transmitting tube di- 
vision the General Electric Company, Sche- 
nectady, N. Y. He is serving on the 
Electronic Power Converters and Electronics 
Committees. 


L. R. Patterson (A’30, M’41), formerly 
staff engineer, electric operations, has been 
named superintendent, electric system plan- 
ning, with the Public Service Company of 
Colorado, Denver. He joined the organiza- 
tion in 1923 as a draftsman in the electric 
distribution engineering department. He 
served on the Sections Committee, 1948-49. 


S. C. Spielman (A’48), formerly assistant 
chief engineer, has been made chief engineer 
on television receiver development at the 
Philco Corporation, Philadelphia, Pa. 


OBITUARYeeecee 


Lee S. Washington (A’19), Manager, 
Agency and Specialties Division, Westing- 
house Electric Corporation, St. Louis, Mo., 
died April 9, 1949. A native of Crawford 
County, Kans., he was born March 19, 
1894. Following his graduation from Tri- 
State College with an electrical engineering 
degree in 1914, he joined the Kansas Gas 
and Electric Company, Pittsburg, Kans. 
One year later, he became associated with 
Westinghouse in their East Pittsburgh, Pa., 
branch. Subsequent to taking the company’s 
graduate apprentice course, he was placed in 
the ‘Transformer Section of the Supply De- 
partment. In 1917, he was made a salesman 
in the firm’s St. Louis office. One year later, 
he joined the United States Army, where he 
was a mechanic and cadet in the Aviation 
Section. After his discharge in 1919, he was 
reinstated to his selling position with West- 
inghouse. In later years with the organiza- 
tion, he was successively St. Louis Manager 
and Executive Assistant to the District 
Manager. He had been Manager of the 
Agency and Specialties division for the last 
eight years. Mr. Washington was a former 
president of the St. Louis Electrical Board 
of Trade. He was Chairman of the St. 
Louis Section of the AIEE, 1933-34. 


William Ewart Ross (M’38), Assistant to 
the President, Canadian General Electric 
Company, Toronto, Ontario, died May 5, 
1949. Identified with the company for three 
decades, he was a native of Ardsley, York- 
shire, England, born March 2, 1889. Edu- 
cated at the University of Sheffield in Eng- 
land, he worked as an electrician in that 
country prior to coming to Canada in 1912. 
He served with the Canadian armed forces 
during World War I. In 1919, he joined 
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the Canadian General Electric Company, 
Peterboro, Ontario, as a draftsman. During 
the next decade his designations were assist- 
ant engineer and engineer successively in the 
Industrial Control Department. In 1929, he 
was made engineer in charge of industrial 
control and two years later, he was trans- 
ferred to the company’s Toronto office, 
where he helped to organize and manage the 
Engineering Service Department. Mr. Ross 
was appointed manager of the Apparatus 
Sales Department in 1938. ‘Ten years later, 
he was named Assistant to the President. 
A former member of the Canadian Stand- 
ards Association, he belonged to the Engi- 
neering Institute of Canada and was a past 
president of the Engineers Club of Toronto. 


Cyrus Austin Leland (M27), President, 
Iowa Power and Light Company, Des 
Moines, died May 25, 1949. Born June 16, 
1887, in El Dorado, Kans., he was a graduate 
in electrical engineering of Kansas Univer- 
sity, class of 1910. Beginning his career with 
the Allis-Chalmers Manufacturing Company, 
he subsequently worked for the Portland 
Cement Company, Independence, Kans., the 
Kansas City (Mo.) Terminal Railway Com- 
pany, and the Illinois Traction Company, 
Atchison, Kans. He left his position of 
general superintendent and manager with the 
last company in 1917 to join the Armed 
Forces. Following two years of military 
service, he was factory manager for the 
Bailor Plow Company, Atchison, and in 
1920, he became manager of the [Illinois 
Traction Company. Joining the Kansas 
Power and Light Company, Topeka, in 1923, 
as a construction engineer, he subsequently 
became vice-president and general manager. 
Mr. Leland went to Des Moines in 1927 to 
assume the duties of vice-president and 
general manager with the Des Moines Elec- 
tric Light Company and the Iowa Power and 
Light Company. He was named president 
of Iowa Power and Light in 1933. From 
1931 to 1933, he was president of Kansas 
Power and Light, in addition to his Des 
Moines responsibilities. 


Samuel Mills Dean (A’25, M’41, F 46), 
Chief Engineer of the System, Detroit 
(Mich.) Edison Company, died May 31, 
1949. He had been with the company 
nearly one-quarter of a century. A native 
of ‘Traverse City, Mich., born July 15, 1891, 
he attended Michigan State College, re- 
ceiving his electrical engineering degree in 
1914. His first position thereafter was with 
the Michigan Miller’s Mutual Fire Insurance 
Company, Lansing. In 1916, he joined the 
General Electric Company, Schenectady, 
N. Y. After taking the test course, he be- 
came night head of a motor-generator test 
section, and later, he worked in the general 
office commercial department. Mr. Dean 
went to the company’s Chicago district office 
in 1919 to assume the position of sales engi- 
neer. ‘Two years later, he was transferred 
to Detroit, where he was assistant manager in 
the Sales Department. Becoming associated 
with the Detroit Edison Company in 1925, 
he was appointed senior engineer in charge 
of the Engineering Division two years later. 
In 1930, he was made chief assistant superin- 
tendent of the electrical system. Thirteen 
years afterwards, he became chief engineer 
of the system. The author of several articles 
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on power system design and operation, he 
was a member of Tau Beta Pi and the 
Engineering Society of Detroit. He served 
on the following AIEE committees: Power 
Transmission and Distribution, 1933-34; 
Edison Medal, 1946-49 (was Chairman) ; 
Planning and Co-ordination, 1948-49. 


Joseph John Doonan (M_’33), retired Gen- 
eral Plant Employment Supervisor, Southern 
Bell Telephone and Telegraph Company, 
Atlanta, Ga., died May 21, 1949. A native 
of Atlanta, he was born April 30, 1882, 
In the early part of his career with Southern 
Bell he was successively acting division engi- 
neer located in Atlanta, and division engineer 
in Charlotte, N. C., and in New Orleans, 
La. In 1926, he was named Florida superin- 
tendent of construction at Jacksonville. 
Two years later, his designation was Florida 
plant superintendent. In 1932, he returned 
to Atlanta, becoming Georgia plant superin- 
tendent. Subsequently he was appointed 
general plant engineer, and in 1945, he as- 
sumed the duties of general plant employ- 
ment supervisor. 
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Recommended for Transfer 


The Board of Examiners at its meeting of June 16, 
1949, recommended the following members for transfer 
to the grade of membership indicated. Any objection to 
these transfers should be filed at once with the secretary 
of the Institute. A statement of valid reasons for such 
objections must be furnished and will be treated as 
confidential. 


To Grade of Fellow 


Beeman, D. L., mgr. ind. powr div., General Elec. Co., 
Schenectady, N. Y. 

Caldwell, B. H., Jr., section engr., General Elec. Co., 
Schenectady, N. Y. 

Cooney, W. H., asst. to mgr. of engg., transformer & 
allied products div., General Elec. Co., Schenec- 
tady, N. Y. 

Holman, H. R., chief engr., National Carbon Co., Inc., 
Cleveland, Ohio 

Kennedy, L. F., application engr., central sta. engg. 
divs., General Elec. Co., Schenectady, N. Y. 

Kierstead, F. H., sec. engr., power trans. engg. div., 
General Elec. Co., Pittsfield, Mass. 

Koontz, J. A., Jr., chief. div. of hydroelectric & trans. 
engg., Pacific Gas & Elec. Co., San Francisco, Calif. 

Livingston, O. W., consulting engr., electronics & regula- 
tor control engg. div., General Electric Co., Schenec- 
tady, N. Y. 

Newell, H. H., prof. of elec. engg., Worcester Polytechnic 
Inst., Worcester, Mass. 

Peirce, W. T., chief cable engr., American Steel & 
Wire Co., Worcester, Mass. 

Schamberger, S. O., chief engr., New York Power & Lt. 
Corp., Albany, N. Y. 

Scoville, M. E., section engr., capacitor sec., General 
Elec. Co., Pittsfield, Mass. 

Sellers, J. F., engineer-in-charge, D-C sec., Allis- 
Chalmers Mfgr. Co., Milwaukee, Wis. 

Taylor, H. D., div. engr., General Elec. Co., Schenec- 
tady, N. Y. 

Westendorp, W. F., research engr., research lab., 
General Elec. Co., Schenectady, N. Y. 

Winje, S. W., mgr. elec. operations, Ft. Wayne Div., 
Indiana & Michigan Elec. Co., Ft. Wayne, Ind. 

16 to grade of Fellow 


To Grade of Member 


Barnes, E. W., elec. engr., Indianapolis Power & Lt. 
Co., Indianapolis, Ind. 
Barnwell, J. R., elec. engr., Tennessee Valley Authority, 
Chattanooga, Tenn. 
Beckman, V. C., aeronautical research scientist, National 
abet Comm. for Aeronautics, Cleveland Airport, 
hio 
Bedell, L., relay & comm, engr., Southwestern Public 
Service Co., Amarillo, Tex. 
Best, L. M., transportation engr., General Elec. Co., Los 
Angeles, Calif. 
Bingham, H. C., supervisor, Cleveland Elec. Illuminat- 
ing Co., Cleveland, Ohio 
Bittrick, W. E., engr., Consolidated Gas Elec. Lt. & Pr. 
Co., Baltimore, Md. 
Call, R. D., C&A engr., Westinghouse Elec. Corp., St. 
uis, Mo. 
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Cameron, C. F., elec. engg. professor, Oklahoma A & M 
College, Stillwater, Okla. 
ert rioe. D. K., engr., Illinois Bell Tel. Co., Chicago, 


Clema, J. M., sales & app. engr., Kirkhof Elec. Co., 
Grand Rapids, Mich. 

Coffman, A. L., design draftsman, Monsanto Chemical 
Co., St. Louis, Mo. 

Deggs, K. R., elec. engr., Companhia Auxiliar de 
Empresas Electricas Brasileiras, Rio de Janeiro, 
Brazil 

Fisher, A., section engr., General Elec, Co., Lynn, Mass. 

Forsman, M. E., asst. prof. of elec. engg., Tulane Univ., 
New Orleans, La. 

Gitzendanner, L. G., engr., General Elec. Co., Schenec- 
tady, N. Y. 

Hansen, T. A., elec. engr., Puget Sound Power & Lt. 
Co., Seattle, Wash. 

Hantla, O. R., elec. engr., Kansas Gas & Elec. Co., 
Wichita, Kans. 

Hedley, J. B., elec. engr., B.C. Power Comm., Victoria, 
British Columbia, Canada 

Herwald, S. W., mgr., development sec., Westinghouse 
Elec. Corp., Pittsburgh, Pa. 

Hoffman, G. L., technical engr., Consolidated Gas. 
Elec. Light & Pr, Co., Baltimore, Md. 

Hoffman, S. O., elec. engr., San Francisco Naval Ship- 
yard, San Francisco, Calif. 

Lake, C. J., application engr., central sta. engg. div., 
General Elec. Co., Schenectady, N. Y. 

Lensner, H. W., design engr., Westinghouse Elec. Corp., 
Newark, N. J. 

MacFee, F. O., Jr., engr., General Elec. Co., Schenec- 
tady, N. Y. 

McConnell, A, J., application engr., General Elec. Co., 
Schenectady, N. Y. 

Moore, H. G., section engr., loco & car equip. divs., 
General Elec. Co., Erie, Pa. 

Norton, V. E., elec. engr., Control Corp., Minneapolis, 
Minn. : 

Rutter, J. R., engr., Illinois Bell Tel. Co., Chicago, II. 

pe ea R. W., engr., General Elec. Co., Schenectady, 


Sanders, R. B., engr. P-4, garrison dist., Corps. of 
Engineers, Ft. Lincoln, Bismarck, N. Dak. 

Slater, H. A., elec. engr., Tennessee Valley Authority, 
Chattanooga, Tenn. 

Snyder, W. W., sr. engr., Sylvania Elec. Products, 
Flushing, N. Y. 

Spandau, E. P., radio engr., headquarters, Air Materiel 
Command, Wright-Patterson Air Force Base, 
Dayton, Ohio 

Sprague, M. B., equipment costs engr., The Southern 
New England Tel. Co., New Haven, Conn, 

Stark, O. P., Jr., vice-pres. & const. mgr., Hoosier Engg. 
Co., Columbus, Ohio 

Stephens, E. H., Wichita mgr., Westinghouse Elec. 
Corp., Wichita, Kans. 

Stewart, H. L., associate elec. engr., Tennessee Valley 
Authority, Chattanooga, Tenn. 

Terpak, S., asst. div. engr., General Elec. Co., Pittsfield, 

ass. 

Todd, F. C., asst. supervisor, Battelle Memorial Inst., 
Columbus, Ohio 

Varenhorst, F. G., dial equip. engr., Illinois Bell Tel. 
Co., Chicago, II. 

Walker, C. S., assoc. prof. of elec. engg., Univ. of 
Alabama, Univ., Ala. 

Walton, O. H., engr., Illinois Bell Tel. Co., Chicago, Ill. 

Warrock W. J., engr., General Elec. Go., Schenectady, 


Yoder, R. D., Columbus branch mgr., Cutler-Hammer, 
Inc., Columbus, Ohio 
45 to Grade of Member 


Applications for Election 


Applications for admission or re-election to Institute 
membership have been received during the month 
ending July 5, 1949, from the persons listed below. 
Any member objecting to the election of any of these 
candidates should so inform the Secretary before August 
25, 1949, or October 25, 1949, if the applicant resides 
outside of the United States, Canada, or Mexico. All 
but a small number of the applications for Associate 
membership listed below have been received from 
Student members whose term of such affiliation will 
not expire until April 30, 1950; action upon such 
applications therefore will be deferred until that time 
in practically all cases. 


To Grade of Fellow 


Engstrom, E, W., R.C.A., Princeton, N. J. 
1 to grade of Fellow 


To Grade of Member 


Arberry, J. P. E., Pittsburgh Plate Glass Co., Pittsburgh, 


Pa. 
Bell, J. W., Bell Tel. Labs., New York, N. Y. 
Bhattacharya, M., Govt. of West Bengal, India, c/o 
Embassy of India, Washington, D. C. 
Booker, C. A., N. E. Power Service Co., Boston, Mass. 
Carpenter, L. J., General Elec. Co., Schenectady, N. Y. 
oat U. E., Mutual Boiler Insurance Co., Boston, 
ass. 
Cooper, M. T., White Elec. Const. Co., Columbus, Ga. 
Cranston, W. E., Jr., Thermador Elec. Mfg. Co., 
Los Angeles, Calif. 
Deshpande, M. V., University Station, call box No. 27, 
Urbana, Til. 
Devine, J. J., The Kellex Corp., New York, N. Y. 
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Domenach, L., Cables de Lyon, Lyon (Rhone), France 

Grepe, F. Y., Canadian Controllers Ltd., Toronto, 
Ontario, Canada 

Hoffmann, J. A. J. L., Brussels Univ., Brussels, Belgium 

Holloway, S. D., Iraq Petroleum Co., Ltd., Tripoli, 
Lebanon, Middle East 

Jaman, G. E. J., De Leuw, Cather & Co., San Francisco, 
Jalif. 

Johnson, T. A., Sociedad Argentina de Ingenieros 
Proyectistas, Mendoza, Argentina, South America 

Kennedy, N. D., Simplex Wire & Cable Co., Cambridge, 

ass. 

Kerawalla, R. D., Standard Telephone & Cables Ltd., 
London, England 

Khalid, M. H., Electricity Dept., Nowshera, N.W.F.P., 
Pakistan 

Lamming, J. H., S. & C. Elec. Co., Chicago, Il. 

Lehmann, W. H. C., General Elec. Supply Corp., 
Bridgeport, Conn. 

Lindquist, L. A., Stone & Webster Engg. Corp., Boston, 
Mass, 

Mehndiratta, R. L., Govt. Steam Power Station, Chan- 
dausi, U. P. India 

Montgomery, R. A., General Elec. Co., Schenectady, 
Ney? 


Mulvey, B. J., General Elec. Co., Bridgeport, Conn. 
O'Donnell, J. J., Johns-Manyille Sales Corp., New York, 
N. Y 


Parr, B. F., Westinghouse Elec. Corp., Mansfield, Ohio 

Porter, G, A., The Detroit Edison Co., Detroit, Mich. 

Richards, A. H., Cleveland Elec. Illuminating Co., 
Cleveland, Ohio 

Salley, E. C., Public Service Comm., Columbia, S. C. 

Salo, J. V., Public Service Co., of New Hampshire, 
Manchester, N. H. 

Solvey, L. A., Rural Electrification Admin., Washington, 


DC: 

Stafford, J. W. (re-election), Automatic Elec. Co., 
Chicago, Ill. 

Subramanian, G., Indian Posts & Telegraphs Dept., 
Alipore, Calcutta, India 

Thomas, G. L., Elec. Motor Repair Co., Inc., Water- 
bury, Conn. 

Volz, C., Pennsylvania State College, State College, Pa. 

Wascavage, J. A., Goodyear Aircraft Corp., Akron, Ohio 

Wright, F. S., Tennessee Eastman Corp., Kingsport, 
Tenn. 


38 to grade of Member 


To Grade of Associate 
United States, Canada, and Mexico 


1. NortrH EAsTERN 


Abrath, G. E., I. B. M. Inc., Endicott, N. Y. 

Adams, W. A., Jr., 305 Harrison St., Manchester, N. H. 

Angus, R. B., Jr., Mass. Inst. of Tech., Boston, Mass. 

Annable, E. W., 30 Hoppin Avenue, Riverside, R. I. 

Austin, R. S., 58 Park Ave., Manchester, N. H. 

Babic, G. M., 152 Barre St., Montpelier, Vt. 

Barbagallo, C. J., 68 School St., Arlington, Mass. 

Baring, J. A., 99 Westgate, Cambridge, 39, Mass. 

Barriere, E. R., General Elec. Co., Pittsfield, Mass. 

Bean, F. E., 82 S. Main St., Penacook, N. H. 

Beausejour, L. J., 50 Hammond Street, Providence, Ral; 

Behringer, R. W., 19 Blatchford Dr., Troy, ING Ys 

Benchimol, A., 1671 Tibbits Ave., Troy, N. ye 

Benzon, H., Hamilton Standard Propellers, E. 
Hartford, Conn. 

Berndt, V. M., R. F. D. #4, Attleboro, Mass. 

Beyerl, S. C., 71 Franklin St., Malone, N. Ys 

Block, T. S., 40 Forest Ave., Albany, N. Y. 

Bogart, P. M., R. D. #2, Stanley, N. Y. 

Bourret, C. J., Charter Oak Terrace, Hartford, Conn, 

Briggs, H. T., General Elec. Co., Pittsfield, Mass. 

Burggraaf, M. V., Box 91, W. Lynn Branch, Lynn, Mass, 

Burnett, L. J., Jr., 234 Commonwealth Ave., Boston, 

ass. 

Burrington, N. I,, 81 Summer St., St. Johnsbury, Vt. 

Burritt, D. C., 368 Main St., Burlington, Vt. 

Byron, R. H., 4 Bell Ave., Exeter, N. H. 

Camp, B. L., I. B. M. Corp., Endicott, N. Yi 

Campbell, A. W., Jr., 16 Institute Road, Worcester, 
Mass. 

Cannizzaro, M., 22 Division St., Waterbury, Conn. 

Carter, P. S., Box 12, Etna, Maine 

Casby, J. P., 212 Ellicott St., Rochester, N. Xe 

Cauffield, P. T., General Elec. Co., Schenectady, No: 

Chase, R., 33 Miller St., Warren, R. I. ; 

Chernof, J., Jr., Bell Aircraft Corp., Niagara Falls, N. Y. 

Clarke, D. R., 108 Buckingham Ave., Syracuse, IN. Y. 

Clarke, L. E., Stearns Village, Medford, Mass. 

Clark, R. C., General Elec. Co., Schenectady, INGE 

Clark, S. A., 8 Rich St., Groveton, N. H. | 

Cochran, R. F., Star Route, Dixfield, Maine 

Cohen, B., 27 Wilcock St., Dorchester, Mass. 

Coleman, P. W., 72 Center St., Bangor, Maine 

Collins, J. F., Statler Bldg., Boston, Mass. 

Comer, J. P., Jr., 54 South St., Williamstown, Mass. 

Connors, G. J., 6511 Buist Ave., Philadelphia, Pa. 

Corron, D, R., U. V. M. Trailer #23, Burlington, Vt. 

Cosentino, F. M., 8 Elmwood St., Everett, Mass. 

Craig, R., 87 Clyde St., W. Warwick, R. I. 

Crosby, W. F., Jr., 1479 Yale Station, New Haven, 
Conn. 

Crossley, J. E., 24 North Fair St., Edge Sta., Providence, 
Reed. 

Cummings, C. E., Hinesburg Rd., S. Burlington, Vt. 

Cushing, T. W., 202 Rockhill Ave., Portsmouth, N. H. 

Dargento, N. J., 17 Hilton St., Rochester, N. Y. 

De Joseph, A:, 516 South Division St., Buffalo, NY: 

del Corral, A., International General Elec. Co., Schenec- 
tady, N. Y. 

Demara, P. L., 52 Nelson St., Providence, R. I. 

Dillard, J. K., Mass. Inst. of Tech., Cambridge, Mass. 

Downward, R. E., General Elec. Co., Schenectady, 
Ways 
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Drechsel, E. R., Jr., 643 School St., Webster, Mass. 

Ertell, G. G., Bullis Road, Elma, N. Y. 

Estabrook, W. C., American Locomotive Co., Schenec- 
tady, N. Y. 

Feinman, D. M., 109 Grove St., New Haven, Conn. 

Feldman, E. J., 27 Salem St., Bradford, Mass. 

Finkle, M., 125 Garland St., Everett, Mass. F 

Fleming, K. J., General Elec. Co., Schenectady, N. Y. 

Florance, D. A., 102 Merrill St., Syracuse, N. Y. 

Forehan, C. L., Wells River, Vt. 

Fraser, J. W., 34 Bradley St., Burlington, Vt. 

Frattali, F. A., 33 Reynolds St., Rochester, N. Y. 

Gagas, J. A., 59 Harvard St., Marlboro, Mass. 

Gahan, E. J., Kerite Co., Seymour, Conn. 

Gajewski, W. M., 112 Standish St., Hartford, Gonn. 

Galanti, J. J., Bethlehem Steel Co., Lackawanna, N. Y. 

Garlough, W. G., Parishville, N. Y. 

Gibbons, H. A., Montgomery Rd., Westfield, Mass. 

Golinsky, M., General Elec. Co., Bridgeport, Conn. 

Goss, B. L., South St., Trumansburg, N. Y. 

Gourd, R. R., 220 Putnam Ave., Hamden, Conn. 

Grabot, G. J., General Elec. Co., Bridgeport, Conn. 

Haddock, J: A., Public Service Co., of New Hampshire, 
Manchester, N. H. 

Haley, A. T., 33 Fourth St., Dover, N. H. 

Hamilton, F. M., 99-70 Central Ave., New Haven, 
Conn. 

Hamme, R. D. (Student), Yale Univ., New Haven, 
Conn, 

Hanson, R. P., General Motors Corp., Rochester, N. Y. 

Hawley, R. G., Ft. Kearney, Saunderstown, R. I. 

Hayes, H. B., 17 Lafayette Ave., Chelsea, Mass. 

Heartz, R. A., 15 Locust Ave., Exeter, N. H. 

Heidenreich, J. E., General Elec. Co., Schenectady, 
N. Y. 


Hettinger, M., Box 101, Univ. of Conn., Storrs, Conn. 
Hilliard, R. D., 469 Circuit Rd., Portsmouth, N. H. 
Hirth, R. J., General Elec. Co., Schenectady, N. Y. 
Homsy, G. L., 78 Brentwood St., Allston, Mass. 
Ho, T-m (Student), Harvard Univ., Cambridge, Mass. 
Hughes, L. M., 45 Truesdale Rd., Kenmore, N. Y. 
Humphrey, L. C., 227 Broome St., Catskill, N. Y. 
Huntington, C. F., 35 Converse Court, Burlington, Vt. 
Hunter, J. R., 30 Trowbridge Rd., Worcester, Mass. 
Iaciofano, P. A., 1564 Cranston St., Cranston, R. I. 
Jaffe, M. I., 19 Outlook Rd., Mattapan, Mass. 
James, C. L., Eastman Kodak Co., Rochester, N. Y. 
Johnson, A. B., 1401 Euclid Ave., Syracuse, N. Y. 
Johnson, W., 117 Tallman Ave., Cranston, R. [. 
Jones, A. C., 38 Greenhalge Ave., Everett, Mass. 
Jones, H. G., 57 Williams St., Burlington, Vt. 
Joyce, B. C., Maple Ave., W. Cheshire, Conn. 
Kaitz, G. D., 19 Lyman Terrace, Waltham, Mass. 
Kanetkar, R. M., 65 Oxford St., Cambridge 38, Mass. 
Kassis, H. K., Sylvania Elec. Products Co., Boston, Mass. 
Kay, W. K., 12 Gerring Rd., Gloucester, Mass. 
Kenney, M. C., 108 Comstock Ave., Providence, R. I. 
Kerr, D. W., 292 Summer St., Somerville, Mass. 
Kilner, O. H., 284 Parkside Drive, Warwick, R. I. 
Kimball, C. L., Box 396, N. Berwick, Maine 
Kimball, G, H., 50 Rockhill Ave., Portsmouth, N. H. 
Kinaman, E. W., 21 Van Buren St., Albany, N. Y. 
Krauss, R. F., General Elec. Co., Schenectady, N. Y. 
Krenicki, J., 78 North Main St., Terryville, Conn. 
Kubliski, E. A., P. O. Box 454, Newport, N. H. 
Kuehn, T, J., Lakeview Terrace, South Coventry, Conn, 
Laliberte, L., 85 Hungerford Terrace, Burlington, Vt. 
Lanagan, J. G., 155 Bernice Ave., Woonsocket, R. I, 
LaPointe, J. C., 731/2 First St., Bangor, Maine 
Leedham, R., Indiana Lake Shores, R. F. D., Saunders- 
town, R. I. 
Lepore, A., 55 Gillen St., Providence, R. I. 
Lemnios, W. Z., 11 Summer St., Newburyport, Mass. 
Lessard, E. W., Jr., 121 Main St., Plymouth, N. H. 
Lewis, G. E., General Elec. Co., Pittsfield, Mass. 
Light, W. C., 245 Clifton St., Malden, Mass. 
Lintz, D. L., 52 Bancroft St., Gardner, Mass. 
Long, W. E., 536 Cleveland Ave., Schenectady, N. Y. 
Lutka, G. W., 21 Cottage St., Bangor, Maine 
Lynch, D. N., 3 Prospect St., Penacook, N. H. 
Manuele, F. J., 205 East Main, Fredonia, N. Y. 
Marchant, D. F., 1 Winthrop St., Stoneham, Mass. 
Martin, M. L., Box 1200, Yale Station, New Haven, 
Conn, 
Mattson, R. E., 41 Fairfield St., Boston, Mass. 
sin be: V. M., Jr., General Elec. Co., Schenectady, 


Matteson, R. A., 12 Fenner St., Cranston, R. I. 

McArrell, W. A., General Elec. Co., Schenectady, N. Y. 

McCann, J. F., General Elec. Co., W. Lynn, Mass. 

McFerran, J. B., General Elec. Co., Pittsfield, Mass. 

Melancon, L., U.S.N., New London, Conn. 

Meler, T. J., 21 Pleasant St., Salem, Mass. 

Meyer, J. H., 2031 Baker Ave., Schenectady, N. Y. 

Mielziner, W., Link Aviation Inc., Binghamton, N. Y. 

Miller, R. E., Jr., 8 West St., Westboro, Mass. 

Mills, S. A., 212 W. 3rd St., Oswego, N. Y. 

Mane N. D. (Student), Harvard Univ., Cambridge, 
ass. 

Mitchell, L. W., General Elec. Co., Schenectady, N. Y. 

Morken, D. A., Atomic Energy Comm., Rochester, N. Y. 

Moyer, J. N., General Elec. Co., Syracuse, N. Y. 

Murray, W. T., Jr., 23 Hade Ct., Hoxsie, R. I. 

Neumann, R. B., 93 Harrison St., New Britain, Conn. 

ee R. G., Rockbestos Products Corp., New Haven, 
onn. 

Nichols, R. A., Chester, N. H. 

Noey, J. L., 710 E. Tower Rd., Ithaca, N. Y. 

Norman, J. H., 2130—5th Ave., Laurel, Mass. 

O’Connor, G. T., 105 Peterborough St., Boston, Mass. 

O'Leary, C. J., 96 Ossipee Rd., W. Somerville, Mass. 

O'Leary, J. J., 204 W. Massey St., Watertown, N. Y. 

Oletz, H. J., Jr., 79 Irving St., Worcester, Mass. 

Orth, E. D., General Elec. Co., Fitchburg, Mass. 

seis E, D,, Laboratory for Electronics Inc., Boston, 
ass. 

Owens, W. D., Eastman Kodak, Rochester, N. Y. 

Palmer, E. M., Washington, Vt. 
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Partridge, L. M., Public Service Co., of New Hamp- 
shire, Manchester, N. H. 

Paulson, J., 19 Southworth St., Brockton, Mass. 

Peck, C. W., General Elec. Co., Schenectady, N. Y. 

Peek, W. R., General Elec. Co., Schenectady, N. Y. 

Perlman, L., 51 Shepard St., Lynn, Mass. 

Picard, H. E. (Student), Worcester Poly. Inst., Wor- 
cester, Mass. 

Pitney, K. E., 109 Depot St., BroadBrook, Conn. 

Polner, N., 140 Parmenter Rd., W. Newton, Mass. 

Poltrack, E. P., 70 Central Ave., New Haven, Conn. 

Poorte, G. E., 6 Walter Terrace, Somerville, Mass. 

Popa, J., General Elec. Co., Schenectady, N. Y. 

Popik, M. J. (Student), Yale Univ., New Haven, Conn. 

Pravin, H. S., Syracuse Univ., Syracuse, N. Y. 

Proper, C. L., 251 S. Willard St., Burlington, Vt. 

Prouty, G. S., Jr., c/o J. Upham, 4 Melrose St., Boston, 
Mass, 

Putnam, R. S., Rensselaer Polytech. Inst., Troy, N. Y. 

Remley, J. J., General Elec. Co., Schenectady, N. Y. 

Ricardi, L. J., 51 Summer St., Natick, Mass. 

Ritchie, K. J., 162 Rosseter St., Dorchester, Mass. 

Robins, R. D., 83 Pinckney St., Boston, Mass. 

Rogers, E. R., Main St., Boylston Center, Mass. 

Romine, H. L., Jr. (Student), Union College, Schenec- 
tady, N. Y. 

Russell, J. F., General Elec. Co., Pittsfield, Mass. 

Sampson, R. W., Brown Univ., Providence, R. I. 

Sarkees, Y. T., 352—10th St., Niagara Falls, N. Y. 

Satterthwaite, C. W., Link Aviation Inc., Binghamton, 
Ne Ye 


Scheideler, A. L., General Elec. Co., Schenectady, N. Y. 
Schumaker, J. F., 354 E. Veterans Pl., Ithaca, N. Y 
Schwam, E. F., Jr., 13 Moss St., Westerly, R. I. 
Schwarckopf, W. F., 365 W. Lynde St., Watertown, 


ING Ss 
Shea, E. F., c/o Schumack, W. Main St., Clinton, Conn. 
Sheingold, D. H., 540 Warren St., Boston, Mass. 
Shelley, R. G. (Student), Mass. Inst. of Tech., Cam- 
_ bridge, Mass. 
Shortle, R. T., 38 Homefield Ave., Providence, R. I. 
Sherman, A. J., Jr., 16 Burdette Ave., Framingham, 
Mass. 
Smith, J. W., 12 Merriam Rd., Grafton, Mass. 
Somers, L., 157 River Road, Winthrop 52, Mass. 
Stott, C. B., 17 Dunster St., Cambridge, Mass. 
Sullivan, P. F., 43 Train St., Dorchester, Mass. 
Sullivan, W. L., 39 Red Jacket Pkwy., Buffalo 20, N. Y. 
Summers, A. H., General Elec. Co., Pittsfield, Mass. 
Sundheimer, W. J., General Elec. Co., Pittsfield, Mass. 
Swenson, A. F., 26 Stoneland Rd., Shrewsbury, Mass. 
Tawater, W. A., Ford & Fonda Ave., Troy, N. Y. 
Thayer, R. E., 428 W. Seneca St., Ithaca, N. Y. 
Thomas, R. W., General Elec. Co., Schenectady, N. Y. 
Thurell, J. R., Jr., 5 Vincent Terrace, Saugus, Mass. 
Tift, J. L., Public Service Co., of New Hampshire, 
Manchester, N. H. 
Tilton, P. D., Mass. Inst. of Tech., Cambridge, Mass. 
Tisdale, G. E. (Student), Yale Univ., New Haven, Conn. 
Torrey, S. E., 278 Eliot St., Natick, Mass. 
Toscano, P. M., 77 Pleasant St., Westerly, R. I. 
Traknis, E. H. (Student), Mass. Inst. of Tech., Cam- 
bridge, Mass. 
Turner, B., General Elec. Co., Schenectady, N, Y. 
Turner, J. L., 28 Prospect St., Malone, N. Y. 
Vallette, C. N., WRGB Studio, Schenectady, N. Y. 
Vanderburgh, A., Jr. (Student), Mass. Inst. of Tech., 
Cambridge, Mass. 
Vehslage, E. P., WPTR, Albany, N. Y. 
Vitagliano, } J., 64 River St., Rutland, Vt. 
Walcek, A. J., 218 Myrtle St., Shelton, Conn. 
Walker, A. S., 2325 16th Street, Troy, N. Y. 
Walker, T. B., Jr., American Tel. & Tel. Co., Albany, 


Nu YZ 
Ward, H. T., Sylvania Elec. Products, Inc., Seneca 
Falls, N. Y. 
Warner, P. J., Eastman Kodak Co., Rochester, N. Y. 
Waters, J. A., Jr., 132 Forest Hill Dr., Syracuse, N. Y. 
Watkins, D., 1 Bain St., Cranston, R. I. 
Watt, W. D., Diamond Match Co., Plattsburg, N. Y. 
White, R. J. (Student), Cornell Univ., Ithaca, N. Y. 
Wilder, H. S., Jr., Box 56, Plainfield, N. H. 
Williams, E., New Castle, N. H. 
Williams, L. B., General Elec. Co., Schenectady, N. Y. 
Williams, R. L., Wells Bridge, N. Y. 
Willis, R. E., General Elec. Co., Fitchburg, Mass. 
Winklepleck, R. G., Cornell Univ., Ithaca, N. Y. 
Wosgrin, C. A. (Student), Yale Univ., New Haven, Conn. 
Wohr, T. E., 23 Cottage Ave., Somerville, Mass. 
Wortzman, S., 277 Humboldt Ave., Roxbury, Mass. 
Young, J. L., 175 Bellevue Ave., Providence, R. I. 
Zaccari, S. D., 97 Osgood Street, Lawrence, Mass. 
Zinchuk, W. J., 23 Harrison Ave., Orono, Maine 


2. Mrppie Eastern 


Aiello, W. P., 1709 Suburban Ave., Pittsburgh, Pa. 
Albertson, D. E., Jr., 3960 Pine St., Philadelphia, Pa. 
Albus, D. R., 234 W. Nesquehoning St., Easton, Pa, 
Alcorn, G. I., P. O. Box 504, Greenburg, Pa. 
Alfieri, A.J Lafayette College, Box 132, Easton, Pa. 
Allen, T. E. (Student), Lafayette College, Easton, Pa. 
pause W., 3820 Tudor Arms Ave., Baltimore, Md. 
Alto, S. J. (Student), West Virginia Univ., Morgan- 
town, W. Va. 
Amato, W. P. (Student), Johns Hopkins Univ., Balti- 
more, a 
Amstutz, W. A., Jr., Sylvania Elec, Corp., Ottawa, Ohio 
Anderson, J. R., 148 Dorwart St., Lancaster, Pa. 
Andreas, J. F., 9 W. Walnut Ave., Westmont, N. J. 
Apgar, D. H. (Student), Lafayette College, Easton, Pa. 
pppleeate: C. E,, Leeds & Northrup Co., Philadelphia, 


‘a. 
Ba Hli, F., 524, 4th Ave., Bethlehem, Pa. 
Ba R. A., Baldwin Locomotive Works, Philadelphia, 


ae 
Bailin, R. C., Sylvania Elec. Prod., Inc., Emporium, Pa. 
Baker, G. F., 1236 Scott St., Kulpmont, Pa. 


Institute Activities 


Bandorick, A. C. (Student), Pennsylvania State College, 
State College, Pa. i 

Bange, J. B., 521 Ridgelawn Ave., Hamilton, bhio 

Banton, W. E., 625 5th St., Marietta, Ohio 

Baran, P., 6146 Christian St., Philadelphia, 4. 

Barnes, R. H., Westinghouse Elec. Corp., Wilkinsburg, 


Pa. i 
Bae J. R. (Student), Univ. of Pittsburgh, Pittsburgh, 


‘a. 

Bartlett, O. H., Jr., War Dept. Washington, D. C. 

Bates, J. K., Jr., 203 E. McCormick Ave., State College, 
$ 


a. 

Beahm, H. H., 519 W. Montgomery Ave., Haverford, 
Pa. 

Bean, F. A., Westinghouse Elec. Corp., E. Pittsburgh, 


Pa. 

Beane, T. E., 315 B. Filmore Ave., Scranton, Pa. 

Beavers, R. E., 205 Jackson Avenue, Defiance, Ohio 

Behm, F. F., Esterly, Pa. 

Benke, F. W., Westinghouse Elec. Corp., Sharon, Pa. 

Benner, W., RCA Victor Div., Camden, N. J. 

Benson, H. H. J., Jr., 114 Duke of Gloucester St., 
Annapolis, Md. 

Berge, R. O., 1416 R St., N. W., Washington, D. C. 

Best, W. E., General Elec. Co., Columbus, Ohio. 

Blaser, T. W., B. F. Goodrich, Akron, Ohio 

Blonchek, W. F., 2717 Portman Ave., Cleveland, Ohio 

Blore, P. T., Air Materiel Command, Wright Field, 
Dayton, Ohio 

Bonnes, F. X., H. A. Kuljian & Co., 1200 N. Broad St., 
Philadelphia, Pa. 

Border, R. L., U.S.A.F., Wright-Patterson AFB, Dayton, 
Ohio 

Bowers, R. E., 9909 Sladden Ave., Cleveland, Ohio 

Bragagnini A., R. E., Lt., Peruvian Embassy, Wash- 
ington, D. C. 

Brewington, C. F,, Eastern Shore Public Service Co., 
Salisbury, Md. 

Bryan, J. W., 9418 Rhode Island Ave., Berwyn, Md. 

Buckley, M. W., Jr., A.E.E.L., Naval Air Development 
Station, Johnsville, Pa. 

Burleson, C. E., Red Jacket, W. Va. 

Buttress, J. P., 1326 Campbell Ave., Cambridge, Ohio 

Byerly, R. T., Univ. of Pittsburgh, Pittsburgh, Pa. 

Cain, W. E., Box 237, Hebron, Ohio 

Cairns, R. W., 1022 E. 18th St., Chester, Pa. 

Callaway, W. W., 1021 Vance Ave., Corapolis, Pa. 

Calvert, C. W. (Student), West Virginia Univ., Morgan- 
town, W. Va. 

Calvert, R. B., 226 So. Frazier St., State College, Pa. 

Carlson, P. N., 942 West 31 St., Erie, Pa. 

Carpenter, M. M., Jr., 400 Rodman Rd., Wilmington, 
Del. 


Carver, I. F. (Student), Lafayette College, Easton, Pa. 

Cassard, H. D., Jr., 600 Homestead St., Baltimore, Md. 

Casselberry, R. L., Whitehorse Road, Phoenixville, Pa. 

Caylee ye M., Jr., Ideal Elec. & Mfg. Co., Mansfield, 
L 


° 

Cebul, R. L., 15998 Nelacrest Rd., E. Cleveland, Ohio 

Chambers, J. S., R. D. #1, Mifflinburg, Pa. 

Chantler, G. D., 705 Ross St., Tarentum, Pa. 

Chestnut, D. J., N. Y. Tech. Inst. of Md., Baltimore, Md. 

Chimera, V. J., 478—3d St., Barberton, Ohio 

Chirnshide, A., DuPont Co., Seaford, Del. 

Churchill, R. D., 984 Cambridge Road, Cleveland 
Heights, Ohio 

Cobosco, C. J., 449 Hanover St., Nanticoke, Pa. 

Cohen, A., 2803 Violet Ave., Baltimore, Md. 

Cohen, J. J., 2803 Violet Ave., Baltimore, Md. 

Colaiaco, A. P., Westinghouse Elec. Corp., E. Pittsburgh, 


Pa. 
Collins, G. W., Rhodesdale, Md. 
Compton, O. R., 272 Prospect St., Morgantown, W. Va. 
Conkey, H. E., 235 North St., Bedford, Ohio 
Conneely, T. J., City of Cleveland, Cleveland, Ohio 
Conradi, L. E., 440 Riddle Rd., Cincinnati, Ohio 
Cook, W. E., H, C. Frick Coke Co., Uniontown, Pa. 
Cooper, E. D., Bureau of Ships, Washington, D. C. 
Corica, A. V., RCA Victor Div., Camden, N. J. 
Cosharek, F., 561 Linden Ave., Johnstown, Pa. 
Cramer, P. A., 2209 Mulberry St., Toledo, Ohio 
ane N. B., Jr., Battelle Memorial Inst., Columbus, 


) 
raison, C. I., 323 Highland Ave., S.E., Massillon, 
io 

Cronin, J. H., 143 N. 18th St., Wheeling, W. Va. 

Crow, C. C., North Elec. Mfg. Co., Galion, Ohio 

Culbertson, C. H., Westinghouse Elec. Corp., E. Pitts- 
burgh, Pa. 

Custard, R. L., Westinghouse Elec. Corp., Sharon, Pa. 

Daggy, R. L., Square D. Co., Baltimore, Md. 

Damicone, J. A., Baldwin Locomotive Works, Eddy- 
stone, Pa. ’ 

Darragh, W. M., 317 Yale Ave., Baltimore, Md. 

Daykin, D. R., NACA Lewis Flight Propulsion Lab., 
Cleveland, Ohio 

Dayton, D. M., 470 Adams St., Bethlehem, Pa. 

DeKnight, E. W., 2505 Franklin St., Wilmington, Del. 

DeMerit, M. W., Jr., c/o Geo. Parker, R. D. #1; Harbor 
Creek, Pa. 

DeMott, J., Sylvania Elec. Products, Inc., Brookville, Pa. 

Dickey A., 1334 Ft. Stevens Dr., N. W., Washington, 

Dieterle, M. W., Air Materiel Command, Dayton, Ohio 

Di Girolamo, A. R., 124 W. 8th St., New Castle, Del. 

Dill, &: S. (Student), Pennsylvania State College, State 

‘ollege, Pa. 
EOC. H., Cuyahoga River Pumping Sta., Kent, 
io 
Dordick, H, S., 3129 W. French St., Philadelphia, Pa. 
oe J., Naval Air Development Station, Johnsville, 


ae 

Dougher, R. E., 532 W. College Ave., State College, Pa. 

Dryden, G. R., 215 Eastern Ave., Baltimore, Md 

tit rr L., Monongahela Power Co., Morgantown, 
. Va 


Duncan, D. B., 5649 Samver Road, Cincinnati, Ohio 
Dunn, R. W., 140 Fairmount Ave., Sunbury, Pa. 
Edelberg, N., 101 N. Clayton St., Wilmington, Del. 
Edwards, H. T., 100 Jefferson Rd., Princeton, N. J. 


ELECTRICAL ENGINEERING 


Engelmann, R. H., Univ. of Cincinnati, Cincinnati, 
hi 


io 

Fankhauser, W. R., 1644 E. 86th St., Cleveland, Ohio 
Federlin, H. M., Box 86, Blanchester, Ohio 

Ferree, K. E., 15-B E, Laurel St., Bethlehem, Pa. 
Fesko, J., Jr., Philco Corp., Philadelphia, Pa. 

a I. A., 1633 Champlost Ave., Philadelphia, 


‘a. 

Erbe, W. S., 8104 Chelwynde Ave., Philadelphia, Pa. 

Ettinger, R. J. (Student), Pennsylvania State College, 
State College, Pa. 

Fabe, H. G., 409 Clinton Springs Ave., Cincinnati, Ohio 

Fitzpatrick, R. J., 1123 W. Arch St., Shamokin, Pa. 

Flato, M., Natl. Bureau of Standards, Washington, D. C. 

Floyd, W. F., Public Service Elec. & Gas Co., Wynne- 
wood, Pa. 

Ford, H. C., (Student), Ohio Northern Univ., Ada, Ohio 

Forsyth, W. A., Jr., 202 Susquehanna Rd., Abington, Pa. 

Forsyth, W. R., 758 Gill Ave., Marion, Ohio 

Fortner, H. L., (Student), Lafayette College, Easton, Pa. 

Fox, H. F., 4402 Krueger Ave., Parma, Ohio 

Fox, J. M., 6570 Rogers Ave., Pennsauken, N. J. 

Rrancis, D. T., Weston Paper & Mfg. Co., St. Marys, 

hio 

Francis, J. W., 287 N. Walnut St., Blairsville, Pa. 

Frantz, R. N., 322 Bedford St., Cumberland, Md. 

Frederick, W. A., 600 Green St., Mifflinburg, Pa. 

Frederick, W., Jr., 112 N. Main St., Keyser, W. Va. 

Frey, W. C., B. F. Goodrich Co., Akron, Ohio 

Frisco, L. J., 2607 N. Charles St., Baltimore 18, Md. 

Fry, T. R., 487 Robinson Court, Pittsburgh, Pa. 

Funkhouser, R. M., 9503 Lamont Ave., Cleveland, Ohio 

Gagne, F. W., Westinghouse Elec. Corp., E. Pittsburgh, 


Pa. 
Gallagher, J. W., General Elec. Corp., Philadelphia, Pa. 


Gaumond, P. C., Westinghouse Elec. Corp., E. Pitts- 
burgh, Pa. 
Sab © E., Jr., The Ideal Elec. & Mfg. Go., Mansfield, 
hio 


Gill, C. C., Jr., Public Bldgs. Admin., Washington, D. C: 
Genpel, F, A., Box 246 Bremen Ave., Egg Harbor City, 


Gingrich, G. C., 1215 Fillmore St., Philadelphia, Pa. 

Ginn, R. C., The Ginn Elec. Co. Inc., Cincinnati, Ohio 

Godley, W. P., 46 S. Front St., Lewisburg, Pa. 

Goheen, A. C., 2713 Eden Ave., Cincinnati, Ohio 

Colas, H. V., (Student), Univ. of Pittsburgh, Pittsburgh, 
‘a 


Golden, R. L., 10-20 Pollock Circle, State Colleze, Pa 

Goldfisher, J., Philco Corp., Philadelphia, Pa. 

Goodman, J. L., 226 S. Frazier St., State College, Pa. 

Goodman, S, R., 3508 Virginia Ave., Baltimore, Md. 

Gore, E, M., RCA Victor, Camden, N. J. 

Gossett, W. D., 2470 Morris Black Place, Cleveland, 

hio 

Grace, C. H., (Student), Pennsylvania State College, 
State College, Pa. 

oe Gan J., (Student), Ohio State Univ., Columbus, 


10 
are R. E., 1331 Washington St., Wilmineton, 
el. 
Grimes, E. A., Ohio Edison Co., Youngstown, Ohio 
Grimmett, C. A., General Elec. Co., Lockland, Ohio 
Grow J: M., (Miss}, 240 Burrwood Ave., Collingswood, 


Grote, J. E., 2358 Flora St., Cincinnati, Ohio 

Gryctko, C, E., 912 So. St. Bernard St., Philadelphia, Pa. 

Haag, G. E., 1005—1st St., Meadville, Pa. 

Haden, M. P., (Miss), Pennsylvania Elec. Co., Johns- 
stown, Pa. 

Hagaman, H. P., (Student), Univ. of Cincinnati, Cincin- 
nati, Ohio 

Hall, R. L., Jr., 601 Grant Ave., Morgantown, W. Va. 

Halprin. J 4329 Osage Ave., Philadelphia, Pa. 

Hammel, R. L., (Student), West Virginia Univ., Morgan- 
town, W. Va. 

Hanna, P. G., Box 122, West Newton, Pa. 

Harcarufka, J. F., Naval Air Development Station, 
Johnsville, Pa. 

Harmon, B. C., 19101 South Moreland Blvd., Shaker 
Heights, Ohio 

Harris, P. J., Box 525, Hinton, W. Va. 

Hart, R. L., 311 Pearl St., Lancaster, Pa. 

Heiles, L. F., 449—5th Ave., New Kensington, Pa. 

Herbst, H. G., Jr., 4327 N. Bend Rd., Cincinnati, Ohio 

Herrman, R. F., Philco Corp., Philadelphia, Pa. 

oe aie N. W., Jr., Wheeling Steel Corp., Steubenville, 

io 

Hoffman, H. C., (Student), Johns Hopkins Univ., 
Baltimore, FI 

Hoffman, Q. J., Jr., 10 Wellington Drive, Pittsburgh, Pa. 

Hohing, T, A., 418 Third St., E. McKeesport, Pa. 

Holland, R. L., Westinghouse Elec. Corp., E. Pittsburgh, 


Pa. 

Hollis, R. H., Dept. of Agriculture (REA), Washington, 
D. C. 

Hornby, D. A., The Air Adjutant General, Washington, 
D.C 


Houser, R. W., 4135 Beverly Dr., Toledo, Ohio 
Houston, J. A., 3000 Manhattan Ave., Baltimore 15, Md. 
Hunter, F. R., Dayton Power & Light Co., Dayton, Ohio 
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La Marca, P. J., 15 Odgen Rd., Belleville, N. J. 

Landers, E. A., "Arma Corp., Brooklyn, N. Y. 

Langfelder, R., "178 Maujer St., Brooklyn, Nea 

Lassoff, A., 1325 Eastern Parkway, Brooklyn, N. Y. 

Lederer, P. S., 309 W. 99 St., New York, N. Y. 

Leff, M., 170 Peshine Ave., Newark, N. 

Leff, R. Ae 1475-C Grand ‘Concourse, ew York, N. Y. 

Legath, A . J-, 54 Van Winkle Ave., Passaic, N. 

Lemieux, W. Th 1259 Ryder St. , Brooklyn 34, nes 

Levine, ai R., 1375 Ocean Ave., Brooklyn, N. Y. 

Levy, P.M. , Gibbs & Hill Consultants, New York, N. Y: 

Liebschutz, A. M., 1226 East 12 St., Brooklyn, N. Y. 

Lind, W. E. , American Tel. & Tel. Co., New York, N. Y- 

Loddengaard, Re cae 33- 10-C Fair Lawn Ave., Fair 
Lawn, N. 

Lorcheim, one IN Esso Standard Oil Co., Linden, N. J, 

Lucyk, J., Signal Corps, Dept. of The Army, Ft. Mon- 
mouth, AR 

Lynn, G. E.; South St, , Harrington Park, Are 

MacLean, W. D; Sperry Gyroscope Co nc., Great 
Neck, Noe 

MacMahon, D. V., Box 253 Rutgers, New Brunswick, 


Malchman, F. L., 1025 Clarkson Ave., Brooklyn, N.Y. 


Institute Activities . 


Marcus, G., 216 W. 89 St., New York, N. Y. 

Margolin, fs. W., NYC Board of Transportation, New 
York, N.Y.” 

Margolis, iB: Z., 1460 Sterling Place, koiea 3 N.Y, 

Marson, I. M., 99 East 4th St., New York, 

Martin, G., 2082 Union St. , Brooklyn, N. ¥. 

Martin, T. ahs 80-38 211 St, Queens Village, N. Y. 

ee Ve Je (Student), Manhattan College, New 

or 

Mason, W. F., 163 Eastern Parkway, Brooklyn, N. Y. 

Mate, H.; 163 Huntington Terr., Newark, N. J. 

McKelvey, D. G., 420 W. 24th St., New York; INS es 

Messner, G. P., 120 E. 7th St., New York, N. Y, 

Meyerson, Sa 532 Lefferts Ave. , Brooklyn, Nee 

Micalowsky, M., 1772 46th Street, Brooklyn, B. Ne. 

Millner, E. J., 87-62—150th St. , Jamaica, N. 

Mohr, P. 1 6548—77th Place, ‘Middle Villuee, NLY. 

Murray, ci C., (Student), Manhattan College, New 
York, N. Y 

Nadler, li maseutte Research Inst., Brooklyn, N. Y. 

Nakonechny, M., Jr., (Student), 26 Davison St. , Garfield, 


Norako, V. W., Box 37, Maspeth, Long Island, N. Y. 
Padwo, ise The Texas o., New York, N. Y. 

Palmer, CG G., Ebasco Services Inc., New York, N. Y. 
Paradis, (1D), , Philadelphia Elec. Co. os Philadelphia, Pa. 
Peril, L. M., 336 W. 95th St., New York, N. Y. 

Pfeffer, J: H., NYC Bad. of ‘Transportation, New York, 


Pikulik, A., 281 New Jersey Ave., Brooklyn, N. Y. 
Pistiner, J. S., 1514 West 8th St., Brooklyn, N. Y. 
Powers, E. M., 187-37 Tioga Drive, St. Albans, N. Y. 
Rawitz, H., 35 Thayer St., New York, N. Y. 

Reiss, S., 819 F. D. Roosevelt Dr., New York, N. Y. 
Renna, P. M., 2320 Coney Island Ave., Brooklyn, N. Y. 
Rich, A. L., 40 Amsterdam Ave., New York, N. Y. 
ee) J. P., Western Electrical Instrument Co., Newark, 


Romano, N. S., 45 Cumberland St., Brooklyn, N. Y. 

Rook, S., 105- 42 Cross Bay Blvd. , Ozone Park, N. Y. 

Rosenzweig, M. G., 1702 E,. 22d Street, Brooklyn, N.Y; 

Ross, G. T., 770 Park Ave., New York, N. Y. 

Sachs, M., 294 E. 98th St. » Brooklyn, N.Y. 

Sail, A. H, 677 W. 204 St, New York, NE Ye 

Sainz, J. A., 49 Ordell Ave., Staten Island, N. Y. 

Sarzin, J. L., 100 Lefferts Ave., Brooklyn, N. Y. 

Savadel, J. L., 109 Lexington Ave., Staten Island, N. Y. 

Schabowsky, R. S., 75-09 Juniper Valley Rd., Middle 
Village, N. Y. 

Scherzer, K., Kay Elec. Co,, Pine Brook, N. J. 

Schlessel, J. H., 29 Sumner Ave., Brooklyn, N. Y. 

Schmidt, W. C., Station WNEW, New York, N. Y. 

Schwartz, A., 1049 E. 15th St., Brooklyn, N. Y. 

Schwarz, T. G., III, 336 2d St., Dunellen, N. J. 

Shapiro, S., 317 Lafferts Ave., Brooklyn, N. Y. 

Sharin, S., 152 Amboy St., Brooklyn, N. Y. 

Shaw, J., 4723 17th Ave., Brooklyn, N. Y. 

Sher, i. he 109 Brighton Ave., Perth Amboy, N. J. 

Shoeneman, I. C., 1200 College Ave., New York, N. Y. 

Shuster, R. ie Electrical Testing Labs. Fp LEIGes New York, 

N. Y 


Singer, G., 260 Lenox Road, Brooklyn, N. Y. 

Smith, S. D., Board of Transportation, Brooklyn, N. Y. 
Smykowski, C. P., 156 Grand St., Brooklyn, N. Y. 
Snow, H. R., American Transformer Co., Newark, N. J. 
Sobel, A., 80-02—32d Ave., Jackson Heights, N. Y. 
Sokol, P. M., 1235 E. 7th Street, Brooklyn, N. Y. 
Spaeth, H., 1577 Carroll St., Brooklyn, N. Y. 

Spector, J., 221 E. 33d St., New York 16, N. Y. 
Spencers Wy H., Airborne Instrument Lab., Mineola, 


Spitz, D. C., 140 W. Jersey St., Elizabeth, N. J. 

Stephan, H. C., 566 Alden St., Woodbridge, N. J. 

Stern, M. A., 600 W. 178th St., New York, N. Y. 

Stegeman, A. Je 26-11—96th St., E. Elmhurst, N. Y. 

Steinmetz, L. T., Jr., Ebasco Services, Inc., New York, 
N. Y. 


Stroke, H., South St., Murray Hill, N. J. 

Suran, aa ip eS 39—35th St., Long Island City, N. Y. 

Szuchy, N. C., 501 E. 78th St., New York, N. Y. 

Tannor, S., 594 Linwood St., Brooklyn, N. Y. 

Teager, A. R., Capital Industries, Inc., New York, N. Y. 

Tellerman, J., 3 Bay 26th St. , Brooklyn, iN Ben Gs 

Terzano, A, 324 W. 49th Street, New York, N. Y. 

Tillinghast, ve 7034-68th Place, Glendale, ibe Ta Neve 

Tint, G., 625 BE. 14th St., New York, N. Y. 

Tocci, D. P., 16 Spencer Court, Brooklyn, N. Y. 

Torgow, E. N., Microwave Research Inst. of Brooklyn, 
Brooklyn, N. Y. 

Tresnak, R. F., 7707 Furmanville Ave., Middle Village, 
N. ¥. 


Trunk, EB G., 92-78 Springfield Blvd., Que«1s Village, 
N.Y 


Tucker, A. G., 230 E. 21st St., New York, N. Y. 
Turtil, ig 1 965 Freeman St., Bronx, N. Y. 
Uchrin; Ec , Signal Corps Engg. Lab., Ft. Monmouth, 
N 


Udell, J: 471 Audubon Ave., New York, N. Y. 

Unger, A. J., 1168—52 St., Brooklyn, N. Y. 

Verges, H. P. separ Gyroscope Co., Great Neck, N. Y. 

Wager, G. Cc. 1713 Montgomery Place, Bronx, N. Y. 

Wagner, R. i Box 373, Manasquan, N. as 

Warden, W. E, 1065 E. 31st Street, Brooklyn, N. Y. 

Weissman, Ly 317 E. 93d St., New York, N. Y. 

Wexler, P. Da 408 Madison Ave., Rahway, N. J. 

Whalen, B. F., 448 E. 145th St., New York, N. Y. 

Whalen, R. M., Coles Signal Lab., Red Bank, N. J. 

Whitcombe, D. w., 47 Lee Ave., Valley Stream, INA. 

White, ne F., Induction Heat Service Co, New York, 
N. 


Wilpon, S. I., 660 Linden Blvd., Brooklyn, N. Y. 
Winter, H., 150 Clinton St., New York, N. Y. 
Wolf, E. W., 896 First Ave., New York, Ni. 
Wolfe, E. ING 1221 Sheridan Ave., Bronx, N. Y. 
Wolff, G., 214 Riverside Drive, New York, Nida 
Young, H. M., 50-05 45th St., Woodside, N. Ya 
Young, R. W., 386 Chadwick Ave., Newark, N. 
Zupa, R. P., 3510 Decatur Ave., New York, 'N. 


ELECTRICAL ENGINEERING 


4. SourTHern 


Adams, W. G., Box 3635, Virginia Tech. Station, Blacks- 
burg, Va. 
Allen, J. B., Box 548, Jacksonville Beach, Fla. 
tee L. P., Box 5071, Ga. Inst. of Technology, Atlanta, 
a 


Anderson, W. S., 246 Meeting St., Charleston, S. C. 
Armstrong, J. F., (Student), Vanderbilt Univ., Nashville, 
enn. 

Bales, J. M., Tapoco, N. C. 

Barnes, J. E., 1809 Bessemer Road, Birmingham, Ala. 

Barton, A. R., Jr., Alabama Power Co., Mobile, Ala. 

Barton, E, B., Duke Power Co., Charlotte, N. C. 

Batchellor, C. C., Corps of Engrs., Dept. of Army, Nor- 
folk, Va. 

Baucom, L. E., Route 1, New London, N. C. 

Beal, J. D., 3308 Ave. D., Ensley, Ala. 

Bell, J. E., (Student), Louisiana State Univ., Baton 
Rouge, La. 

Benson, E. A., Alabama Power Co., Mobile, Ala. 

Biloon, R. F., 2713 Lee Blvd., Arlington, Va. 

Bishop, M. E., 525 No. Oak St., Gainesville, Fla. 

ee J., Southerland Vill, Knoxville, Tenn. 

Blissard, D. T., Elec. Dept., Tarrant City, Ala. 

Boatenreiter, W. K., Apt. 34-D Vetville, Raleigh, N. C. 

pense’ R. P., (Student), University of Ky., Lexington, 

y- 

Bostian, G. M., Box 81, China Grove, N. C. 

Bostick, S. M., T. V. A., Chattanooga, Tenn. 

Boydstun, L. D., 2409 N. Florida St., Arlington, Va. 

Braden, J. R., Jr., Box 362, Ft. Pierce, Fla. 

Bradford, J. P., 1498 Marjorie St., Memphis, Tenn. 

Bradley, E. H., 318 Newport News Ave., Hampton, Va. 

Bradley, L. W., T. V. A., Wilson Dam, Ala. 

Bragg, S. H., 2126 Englewood Ave., Durham, N. C. 

Briede, W. H. III, 76 Versailles Blvd., New Orleans, La. 

Brown, D. A., (Student), Georgia Inst. of Tech., Atlanta, 


Ga. 

Brown, J. A., Jr., (Student), Vanderbilt Univ., Nashville, 
Tenn. 

Brown, T. B., 211 2d Ave., S., Franklin, Tenn. 

Brummer, E. A., (Student), Louisiana State Univ., 
Baton Rouge, La. 

Bush, R. L., Kentucky & West Virginia Power Co., 
Pikeville, Ky. 

Camden, H. N., Jr., Route 1, Big Island, Va. 

Cannady, N. E., Jr., 617 Kirby St., Raleigh, N. C. 

Caprara, A. B., Locke, Inc., Atlanta, Ga. 

Chandler, W. M., Jr., W. P. Neblett, Norfolk, Va. 

Chappell, D. F., R. J. Reynolds Tobacco Co., Winston- 
Salem, N. C. 

Clark, F. E., 4942 Bradley St., Baton Rouge, La. 

Clark, G. L., I. B. M. Corp., Jackson, Miss. 

Clark, J. W., (Student), Georgia Inst. of Tech., Box 
3396, Atlanta, Ga. 

Colgin, J. R., Corps of Engineers, Memphis, Tenn. 

Collins, J. W., Commonwealth & Southern Corp., 
Birmingham, Ala. 

Collins, L. J., Alabama Power Co., Mobile, Ala. 

Colson, H. F., (Student), Univ. of Fla., Gainesville, Fla. 

Cook, J. W., Alabama Power Co., Mobile, Ala. 

Cox, R. M., (Student), Univ. of Louisville, Louisville, 


y: 
Cudworth, A. L., 1309—17th Ave., Tuscaloosa, Ala. 
Curry, T. F., Box 5033, Georgia Inst. of Tech., Atlanta, 
G 


a. 

Dalio, H. J., 191 N. Dorgenois St., New Orleans, La. 

Daniels, L. H., Keesler Air Force Base, Biloxi, Miss. 

Davenport, E. J., Jr., 311 N. W. 4th St., Miami, Fla. 

Davis, W. H., 448 N. 28th St., Louisville, Ky. 

Deal, H. M., Apt. 21A, Vetville, Raleigh, N. C. 

Donahue, R. M., 2736 Westminster Ave., Norfolk, Va. 

Durham, B. H., 171 Romany Rd., Lexington, Ky. 

Duval, N. E., Jr., P. O. Box 898, Monroe, La. 

Eisenmenger, I. V., (Student), Univ. of Louisville, 
Louisville, Ky. 

Elliott, S. A., Jr., Eglin Air Force Base, Fla. 

Erickson, E. E., Box 2399, University Station, Gaines- 
ville, Fla. 

Evans, H. M., Delta Elec. Power Assn., Greenwood, 


iss, 
Faber, J. L., Box 5518, Virginia Tech. Station, Blacks- 
burg, Va. 
Fahrmeier, M. L., (Student), Georgia Inst. of Tech., 
Box 2394, Atlanta, Ga. 
Fairey, T. B., Fishery Road, Orangeburg, S. C. 
Faison, G. L., Box 3432, Virginia Tech. Station, Blacks- 
burg, Va. 
Falco, C, U., Apt. 31-G Vetville, Raleigh, N. C. 
Farmer, R. J., Westinghouse Elec. Corp., Mobile, Ala. 
Faulkner, L. W., Jr., 210-U Flavet 3, Gainesville, Fla. 
Pieisien, H., Southern Bell Tel. & Tel. Co., Columbia, 


Fisher, E, R., 3529 Coleman St., Memphis, Tenn, 
Fleming, D. C., 2616 West Main St., Louisville, Ky. 
Fleming, W. R., 165 N. High St., Harrisonburg, Va. 
Fletchinger, C. A., 5 Audubon Place, Mobile, Ala. 
Flippen, E, G., McCarley, Miss. 

Franks, R. H., Memphis Light, Water & Gas Div., Mem- 


nn, 

Gardner, H. V., Jr., 255E, Flavet 3, Gainesville, Fla. 

Giffin, C. C., 119 Nuchols Apts., Maryville, Tenn. 

Gill, C. W., 1015 Marion St., Columbia, S. C. 

Glidewell, J. J., Jr., 3945 St. Johns Ave., Jacksonville, 
Fl 


a. 

Glisson, H. K., T. V. A., Knoxville, Tenn. 

Goldstein, M. H., Jr., 516 Audubon St., New Orleans, 
L 


a. 
Goodman, F. W., 410 S. Juniper St., Kannapolis, N. C, 
Gragnani, O. J., 3 South Boulevard, Richmond, Va. 
Graham, E., Jr., Pencil Slat Mill, Lebanon, Tenn. 
Graves, J. N., Houlka, Miss. 

Greer, R. D., Inland Steel, Wheelwright, Ky. 

Gregory, H. J., Alabama Power Co., Mobile, Ala. 
Gregory, T. L., 5025 Colonial Drive, Columbia, S. C. 
Haas, D B., 4451 Park Blvd., Louisville, ae 

Haines, M. D., 800 S. 37th St., Louisville, Ky. 


Aucust 1949 


Hamilton, F. L., Jr., 3003 Park Ave., Richmond Va. 

Harris, C. B., Box 5284, Virginia Tech. Station, Blacks- 
burg, Va. 

Hazmuka, F. J., Route 1, Box 76, Deville, La. 

Heath, R. N., T. V. A., Nashville, Tenn. 

Heintzman, J. S., Southern Bell Tel. & Tel. Co., Louis- 
ville, Ky. 

Henry, R. N., Crystal Springs, Miss. 

Hindman, C. C., III, Excelsior Mills, Union, S. GC. 

dhnkle, J: E., 2301 Washington Pike, Knoxville, Tenn. 

Hobbs, R. T., City Hall, Raleigh, N, C. 

Holmes, W. M., Box 5474, Georgia Inst. of Tech., 
Atlanta, Ga. 

Howland, D., Piedmont Airline, Winston-Salem, N. C. 

Huber, H. J., (Student) Louisiana State Univ., Baton 
Rouge, La. 

Hucks, C, B., Box 68, Clemson, S. C, 

Hudson, J. A., (Student), Georgia Inst. of Tech., Box 
1681, Atlanta, Ga. 

Hughes, J. B., c/o Mr. R. P. Hughes, So. Main St., 
Walton, Ky. 

Hunter, D. G., R.F.D. #3, Hayesville, N. C. 

Hutson, B, W., Alabama Power Co., Mobile, Ala. 

Hutson, J. N., 167 Tannehill Road, McCalla, Ala. 

Jackson, A, S., Louisiana Highway Dept., Baton Rouge, 


a. 
Jackson, H. M. II, 2147 Crescent Ave., Charlotte, N. C. 
Jamieson, M., Southern Bell Tel. & Tel. Co., 
Orlando, Fla, 
Jarers D., Jr., Southern Bell Tel. & Tel. Co., Louisville, 
y 


Jarratt, F. R., Box J, Stony Creek, Va. 

Jervis, O. W., Hollingsworth & Whitney Co., Mobile, 
Ala. 

Johnson, R. H., P. O. Box 265, Belmont, N. C. 

Johnson, W. F., 692 Catherine St., S. W., Atlanta, Ga. 

Jones, J. C., Grassy Creek, N. C. 

Jones, O. B., 200 Tindal Ave., Greenville, S. C. 

Jones, T. M., Shook & Fletcher Supply Co., Birming- 
ham, Ala. 

Jordan, W. C., Jr., Minneapolis-Honeywell Regulator 
Co., Memphis, Tenn. 

Kanaday, A. T., (Student), Vanderbilt Univ., Nashville, 
Tenn. 

Kavanaugh, W. W., T. V. A., Chattanooga, Tenn. 

Keeler, F. S., Jr., Hollingsworth & Whitney Co., Mobile, 
Ala 


Keeter, Gs S., Jr., 751 E. Magnolia St., Gainesville, Fla. 
Keeter, R. F., (Student), University of Fla., Gainesville, 


Fla. 
Kenney, M. F., Jr., 231 N. Wild Olive Ave., Daytona 
Beach, Fla. 


King, J. F., 1303 White Ave., Knoxville, Tenn. 

Klyce, W. H., 2000—19th Ave., S., Nashville, Tenn. 

Knox, D., Jr., I. B. M. Corp., Tupelo, Miss. 

Lardent, C. L., Birmingham Elec. Co., Birmingham, Ala. 

LaRocca, A. J., 5223 Constance St., New Orleans, La. 

Lascara, V. E., Box 3396, Virginia Tech. Station, Blacks- 
burg, Va. 

Fass J. L., Box 3025, N. C. State College, Raleigh, 
N 


Lebre, E. G., Jr., 323 Hubbard Lane, Louisville, Ky. 

Leifer, J. C., Army Security Agency, Arlington, Va. 

LeMaster, A. R., Box 582, State College, Miss. 

Leonard, P. T., Route 4, Lexington, N. C. 

Lewis, F. N., Jr. (Student), Univ. of Alabama, Univer- 
sity, Ala. 

Levy, R. L., 346 Richland Ave., Baton Rouge, La. 

Lipscomb, G. W., 941 E. Main St., Durham, N. C. 

Marshall, A. R., 302 Piez Ave., Hilton Village, Va. 

Martin, J., 1813—34th St., Birmingham, Ala. 

Martin, W. A., Jr., P. O. Box 18, Eutawville, S. C. 

Matheny, J. E., Alleghany, Va. 

Maxwell, R. F., Jr., 229 Rosewood Drive, New Orleans, 
L 


a. 
Mayer, D. S., 2828 Monument Ave., Richmond, Va. 
McAdory, R. D. K., Aluminum Ore Co., Mobile, Ala. 
McCloud, H. L., Route 2, Fountain City, Tenn. 
McCurley, E. A., (Student), Georgia Inst. of Tech., 
Atlanta, Ga, 
McGinnis, C. E., Army Security Agency, Arlington, Va. 
McKenzie, H. L., Alabama Power Co., Mobile, Ala. 
McKenzie, J. T., Alabama Power Co., Mobile, Ala. 
McManus, T. M., 54 Carolina St., Charleston, S. C. 
Meyer, T. C., Southern Bell Tel. & Tel. Co., Jackson- 
ville, Fla. 
Miller, J. H., Jr., Alabama Power Co., Mobile, Ala. 
Milly Paks Box, 3558, N. C. State College, Raleigh, 


Milstead, A, W., 319 Market St., Water Valley, Miss. 
Minton, R. R., (Student), Duke University, Durham, 
N.C 


Moll, W. H., 900 Edenborn St., Pineville, La. 
Montgomery, C. M., Box 4946, Virginia Tech. Station, 
Blacksburg, Va. 

Mooney, M. H., Jr., Southern Bell Tel. & Tel. Co., 
Atlanta, Ga. 

Moore, E. J., 317—14th St., Charlottesville, Va. 

Morgan, W. H., P. O. Box 14, Auburn, Ala. 

Morrow, H. B., Commonwealth & Southern Corp., 
Birmingham, Ala. 

Nerf, R. B., Esso Standard Oil Co., Baton Rouge, La. 

Nix, R. E., Box 606, Clemson, S, C. 

Noble, Ds H., Atlantic Coast Line R. R., Wilmington, 
N. 


Noell, E. S., Jr., 606 Gattis St., Durham, N. C. 

Norris, E. J., 1006 Demerius St., Durham, N. C. 

O’Donnell, P. A., 129 N. Jeff. Davis Pkwy., New Orleans 
La. 

O'Neill, A. M., Jr., 11-a Mill St., Charleston, S. C. 

Ormes, R. B., Route 3, Franklin, Tenn, 

Padwa, N., 2024 S. Lopez St., New Orleans, La. 

Bae V. A., 1291 Cumberland Rd., N. E., Atlanta, 

a. 


Pardue, A. L., Alabama Power Co., Mobile, Ala. 

Peed, A. C., Jr., 1610 S. Limestone St., Lexington, Ky. 
Perdue, D. R., Jr., Alabama Power Co., Anniston, Ala. 
Perinis, P. W., 215 Eagle St., Tarpon Springs, Fla. 
Petty, G. L., 4034 N. Highland Ave., Norfolk, Va. 


Institute Activities 


Phillips, D. R., Box 3903, University, Ala. 

Pickens, A. es Radio Station WALX, Columbia, S. C. 

Pierce, E, P., Alabama Power Co., Mobile, Ala. 

Pimm, M. C., 254 S, Flavet #3, Gainesville, Fla. 

Pinch, R. E., Jr., 217 Cedar Ave., Tampa, Fla. 

Porter, M. E., 163—3rd St., N. W., Atlanta, Ga. 

Powell, M. J., Copeley Hill, Charlottesville, Va. 

Preddy, T. K., Jr., Box 3357, Virginia Tech. Station, 
Blacksburg, Va. 

Pride, R. E., Alabama Power Co., Mobile, Ala. 

Proctor, R. E., 436 E. Orange St., Gainesville, Fla. 

Rackley, C, H., 2710 Everett Ave., Raleigh, N. C. 

Rainwater, J. H., (Student), Georgia Inst. of Tech., 
Atlanta, Ga. 

Rhodes, C, A., Jr., Box No. 4108, Virginia Tech. Station, 
Blacksburg, Va. 

Ridge, F. D., III, 149—46 Ave. North, Nashville, Tenn. 

Ritter, R. R., Natl. Advisory Comm, for Aeronautics, 
Langley Field, Va. 

Robnett, J. J., Jr., 1104 Elizabeth St., Durham, N. C. 

Roggenkamp, C. H., Southern Bell Tel. & Tel. Co., 
Louisville, Ky. 

Roop, J. S., Jr., 357 American Ave., Lexington, Ky. 

Rorex, J. E., Box 413, Cherokee, Ala. 

Royer, R. L., Lousvilie Gas & Elec. Co., Louisville, Ky. 

Rudisill, M. E., 819 Third St., Durham, N. C. 

Sampson, R. E., Univ. of Tennessee, Milan, Tenn. 

Scandlyn, T. W., American Tel. & Tel., Atlanta, Ga. 

Schneider, W. M., Southern Bell Tel. & Tel. Co., Mobile, 
Ala. 

Schumacher, V. C., Box 5620, Virginia Tech, Station, 
Blacksburg, Va. 

Senn, J. C., Duke Power Co., Spartanburg, S. C. 

Shaver, F. T., Univ. of Alabama, University, Ala. 

Sheehan, R. C., Southern Bell Tel. & Tel. Co., Nashville, 
Tenn, 

Sheffield, B., Box 284, Melrose Hall, 1701 Rose Ave., 
Knoxville, Tenn. 

Shelton, E. L., Box 3713, University, Ala. 

Shepherd, E. C., Tennessee Industrial School, Nashville, 


Tenn. 

Sherrell, J. L., (Student), Vanderbilt Univ., Nashville, 
Tenn. 

Silverstein, J. S., 1440 N. Hawthorne Rd., Winston- 
Salem, N. C 


Sipple, J. H., Jr., 1622 Hollywood Drive, Columbia, S. C. 

Sloan, R. C., Box 4553 Duke Sta., Durham, N. C. | 

Smith, C. B., Jr., Box 1256, Virginia Tech. Station, 
Blacksburg, Va. 

Smith, F. B., Hollingsworth & Whitney Co., Mobile, 
Al 


a. 
Smith, H. O., 1600 Allen St., Charlotte, N. C. 

Smith, J. D., Jr., Wilson St., Union,S.C. 
Smith, J. E., Louisville Gas & Elec. Co., Louisville, Ky. 
Smith, W., 81/2 Maiden Lane, Raleigh, N. C. 

Smith, W. E., 4514 Maury Ave., Norfolk, Mas 
Snakenberg, J. E., City of New Orleans, New Orleans, 

L 


a. : 
Sockwell, W. L., Southern Bell Tel. & Tel. Co., Mobile 


Ala. 
Soderquist, G. W., Brookley Air Force Base, Mobile, Ala. 
Spence, R. O., Box 311C Birmingham, Ala. 
Stallings, C. M., Virginia Elec. & Power Co., Newport 
News, Va. ; 
Stapleton, W. C., Jr., 120 Margaret St., Mobile, Ala. 
Steele, H. A., 891 W. Masonic St., Gainesville, . Fla. 
Strong, B. G., 3818 Kingswood Ave., Nashville, Tenn. 
Sumrall, J. L., Mississippi Power Co:, Gulfport, Miss. 
Sylvester, J. H., Jr., Box 197, Quitman, Miss. 
Tallant, J. D., Southern Regional Research Lab., New 
Orleans, La. 
Thieker, F. H., Jr., 834 Highmarket St., Georgetown, 
Ss. C. 


Thiele, H. J., Jr., Box 1286, Clemson, S. C. 

Thompson, J. F., 518 Third Ave., Hinton, W. Va. 

Thompson, L. P., Jr., 1600 Pendleton St., Columbia, 
Ss. Cc 


Trotter, D., III, 18 Cedarwood Lane, Columbia, S. C. 

Turner, H. L., (Student), Georgia Inst. of Tech., At- 
lanta, Ga. 

Turner, W. H., Jr., 348 Mills Ave., Spartanburg, S.C. 

Vail, R. B., Jr., Southern Bell Tel. & Tel. Co., Mobile, 


Ala. 
VanName, J. M., Lt. USA, Hq. Co., 25th Tng. Bn., Ft. 
Eustis, Va. 
Vohra, S. K., Univ. of Tennessee, Knoxville, Tenn. 
Wallace, J. D., General Elec. Co., Charlotte, N. C. 
Waters, C. L., 303 Park St., Tupelo, Miss. 
Watz, N. P., 1212 Pine St., New Orleans, La. 
Weintraub, R., (Student), Georgia Inst. of Tech., At- 
lanta, Ga. : 
Weiss, C. S., Southern Bell Tel. & Tel. Co., Mobile, Ala. 
West, R. T., 2019 James St., Durham, N. C. 
West, W. F., Jr., 242 S. Converse St., Spartanburg, Ss. Cc. 
White, G. L., 1414 Ft. Bragg Rd., Fayetteville, N. C. 
Whitney, F. G., 2907 Magnolia Ave., Knoxville, Tenn. 
Wickliffe, P. R., Jr., 105 Paradise St., Greenville, Ky. 
Wiggins, D. L., Alabama State Docks, Mobile, Ala. 
Wilkes, M. B., 2708 Lynmar Ave., Nashville, Tenn. 
Willard, R. T., Box 5031, Raleigh, N. C. 
Williams, H. O., c/o M.T.E.M.C., Murfreesboro, Tenn. 
Wilson, C. C., 106 Rosslyn Ave., Jackson, Miss. 
Wilson, H. M., Jr., 802 Hogan St., Starkville, Miss. — 
Winfree, W. C., Jr., Graybar Elec. Co., Jacksonville, 


Fla. 

Wingfield, R. W., (Student), Vanderbilt Univ., Nash- 
ville, Tenn. 

Winn, R. S., Box 176, Birmingham, Ala. ; 

Wood, J. E., Hollingsworth & Whitney Co., Mobile, 
Ala. 

Woodson, W. A., Box 207, Clanton, Ala. 

Wright, J. C., Box 2359, Univ. Station, Gainesville, Fla. 

Yontz, J., (Student), Univ. of Fla., Tampa, Fla. 


5. Great Lakes 


Ahern, W. J., Indian Bell Tele. Co., Indianapolis, Ind. 
Allen, R. L., (Student), University of N. D., Grand 
Forks, N. Dak. 
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Amstutz, R. W., 6923 South May St., Chicago, Ill. 

Anderson, P. M., 125 Hyland Ave., Ames, Iowa 

Andrew, M., General Elec. Co., Peoria, Il. 

Ss Poa F., Student, Univ. of Minnesota, Minneapolis, 

inn, 

Anthony, D. H., Streine Tool & Manufacturing Co., 
New Bremen, Ohio 

Aronson, H, A., 40 N. Salisbury St., W. Lafayette, Ind. 

Ashbaugh, D. F., 216 Waldron St., West Lafayette, Ind. 

debates M. M., Northwestern University, Evanston, 


Baetens, C. R., Route £3, Mt. Clemens, Mich. 

Bailey, T. B., 11940 Whitehill Ave., Detroit 24, Mich. 

Barrows, D. R., American Tel. & Tel. Co., Chicago, Ill. 

Basista, E, A., Gary Sheet & Tin Mill, Gary, Ind. 

Beady, J. A., Student, Milwaukee School of Engg., 
Milwaukee, Wis. 

Beal, D. H., Illinois Bell Tele. Co., Chicago, Ill. 

Bebow, R. W., U.S. Civil Service, Williamston, Mich. 

Becker, G. E., Purdue University, Lafayette, Indiana 

Becker, R. H., Purdue University, W. Lafayette, Ind. 

Saas J. E., 2721 N. Grand River Ave., Lansing, 

ich. 

Bedrosian, E., 6655 W. Washtenaw Ave., Chicago, IIl. 

Benish, J. L., U. S, Radiator Corp., Detroit, Mich. 

Bergman, E. E., Boeing Airplane Co., Seattle, Wash. 

Bienhoff, M. G., (Student), Univ. of Minnesota, Minne- 
apolis, Minn. 

Black, W. W., A, O. Smith Corp., Milwaukee, Wis. 

Blakeney, H. W., 415 Lovell Rd., North Woodmar, 
Houghton, Mich. 

Bongard, J. A., Student, Milwaukee School of Engg., 
Milwaukee, Wis. 

Bonnell, D, W., 1000 So. 18th St., Ames, Iowa 

Borrus, B. S., Purdue University, West Lafayette, Ind. 

Borst, R. C., 106 Sixth St., Attica, Ind. 

Braun, W. R., Consumers Power Co., Jackson, Mich. 

Braunagel, M. V., (Student), University of North 

_ Dakota, Grand Forks, N. Dak, 

Breitag, G. A., 323 South Jackson St., Aberdeen, S. Dak. 

Bridges, H. W., Pet Milk Co., Greenville, Ill. 

Brown, L., Jr., Seneca 3-65, West Lafayette, Ind. 

Brown, R. D., Allis-Chalmers Co., Milwaukee, Wis. 

Bucbanae, K. S., Allis-Chalmers Mfg. Co., Milwaukee, 

is. 

Budd, M. A., 807 E. Jackson, Muncie, Ind. 

Burroughs, J. R., General Motors Corp., Pontiac, Mich. 

Busby, L, A., R. R. #4, Kokomo, Ind. 

Bush, H, E., Box 72, Hadley, Mich. 

Caldwell, R. R., Univ. of Wisconsin, Madison, Wis. 

Calhoon, T. G., 3006 East Gum St., Evansville, Ind. 

Carlson, J. E., Box 185, Palms Rd., Bessemer, Mich. 

ees M. W., 3236 South Michigan Ave., Chicago 16, 


Carson, E. W., R. R. #4, Iowa City, Iowa 

Carter, A. L., 730 N. ist St., Springfield, Ill. 

Casselman, S. R., Student, Univ. of Minnesota, Minne- 
apolis, Minn, 

Chambers, D. A., General Elec. Co., Ft. Wayne, Ind. 

Christians, G. A., Student, Milwaukee School of Engg., 
Milwaukee, Wis. 

Ciotola, A. A., Barber-Colman Co., Chicago, IIl. 

Clark, W. F., Indiana Bell Tele. Co., Indianapolis, Ind. 

Clemens, G. W., Jr., Northern Ordnance, Inc., Minne- 
apolis, Minn, 

Clymer, L. T., Tipton Indiana Power Co., Tipton, Ind. 

Cole, R. E., 605 So. 2nd St., Gas City, Ind. 

Cockrell, R., (Student), University of Wisconsin, Madi- 
son, Wis. 

Sear act W. C., 123 Burton St., S. W., Grand Rapids, 


Mich. 
keen P. G., 4912 N, Washtenaw Ave., Chicago 25, 


Cooley, H. E., 1237 South 15th Ave., Maywod, III. 

Covey, W. W., 15014 Piedmont, Detroit, Mich. 

Cox, D. J., Student, University of lowa, Iowa City, lowa 

Cox, G. L., Box 135 Cary Hall, West Lafayette, Ind. 

Cox, L, D., 213 N. Underhill, Peoria, Ill. 

Craft, L. J., Jr., University of Ill., Urbana, III. 

Crisler, J. U., Illinois Bell Tel. Co., Peoria, Ill. 

Csepella, L. S., Cutler-Hammer Inc., Milwaukee, Wis. 

Dahl, I, L., Student, Univ. of Minnesota, Minneapolis, 
Minn. 

Pate ie R. L., Commonwealth Edison Co., Chicago, 


Dawson, R. E., 204 S. Goodwin, Urbana, III. 
Decker, R. H., 311 Read St., Evansville, Ind. 
peor F. E., United Radio Service Co., Peoria, 


Derber, R. J., Route 2, Box 28, Oshkosh, Wis. 

Dickinson, J. N., (Student), Univ. of Wisconsin, Madi- 
son, Wis. 

Dolbinski, S. P., c/o Mr. R. Branom, 2032 Emerson Ave., 
Melrose Park, Ill. 

Dorn, W. G., Box 343 Hendricks, Minn. 

Dresselhouse, P. H., 1962 Wilson Ave., Chicago 40, IIL. 

Droste, D, U., 2751 Rochester, Detroit, 6, Mich. 

Ducoff, G., Bendix Products Div., South Bend, Ind. 

Duehrkop, R. H., 2958 N. 48th St., Milwaukee, Wis. 

Duncan, K. S., Square D Company, Detroit, Mich, 

Dundon, P. F., 53 St. Jean St., Detroit 14, Mich. 

Dzialowy, J. F., 4722 W. 21st., Cicero 50, Ill. 

Ehlers, D. A., 3161 N. Booth St., Milwaukee, Wis. 

Emanuel, R. D., Bloomer, Wis. 

Engquist, E. W., Student, Univ. of Minnesota, Minne- 
apolis, Minn. 

Erickson, E, E., Commonwealth & Southern Corp., 
Jackson, Mich. 

Erickson, H. F., 411—7th Ave., S.E., Aberdeen, S. Dak. 

Faris, H. P., Redmond Co., Inc., Chicago, Ill. 

Baust. We A., Student, Marquette Univ., Milwaukee, 

is. 
Fields, M., Cary Hall SW, Box 222, West Lafayette, Ind. 
eae J. A., 1817 S. Springfield Ave., Chicago 23, 


Fischer, W, E,, 1041 E, Southern Ave., Indianapolis, Ind. 


sigs Ba REA c/o F. B. Liquin, Bismarck, N. Dak. 
Fitch, H. G., Automatic Elec, Co., Chicago, Ill. 
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Forsman, W., 4222 N. Sheridan Ave., Minneapolis, Minn. 

Fountain, B. C., Jr., 3163 N. 13th St., Milwaukee, Wis. 

Fox, E, R., 321 S. Market St., Winamac, Ind. 

Frank, M., 2314 Calvert, Detroit, Mich. 

Franklin, M. G., 5704 Garfield Ave. So., Minneapolis, 
Minn. 

Franszen, H. C., 5118 Warwick Ave., Chicago, Ill, 

Freihaut, J. G., (Student), Purdue University, West 

Lafayette, Ind. 

French, R. T., Johnson Elec, Co., Chicago, Ill. 

Fridholm, G, H., 2525 West Collins St., Blue Island, Ill. 

Friedle, L. G., Dow Chemical Co., Midland, Mich. 

Furneaux, J. W., Allen-Bradley, Milwaukee, Wis. 

Garber, S., (Student), Univ. of Minnesota, Minneapolis, 

inn. 

Gardner, J. A., Louis Allis Co., Milwaukee, Wis. 

Garelis, C., 8143 Bliss St., Detroit, Mich. 

Gee, R. O., 304 Main Avenue, Frankfort, Ind. 

Geraets, T. J., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 

ne eee F.P.H.A, 322-2 West State St. W. Lafayette, 
nd, 


Goll, W. A., City Ener’s. Office, Detroit, Mich. 
Gonullu, M. A., P.O. Box 522, W. Lafayette, Ind. 
Good, R. L., R. R. #5, Box 324, Decatur, IIl. 
Granquist, H., American Steel & Wire Co,, Duluth, 
Minn. 
Grayson, D. R., 2777 So. 46th St., Milwaukee, Wis. 
Griffard, W. F., Commonwealth & Southern Corp., 
eee Mich. 
Griffith, H. E., 311 Berteau Ave., Elmhurst, Ill. 
Gronlund, R. A., Student, Univ. of Minnesota, Minne- 
apolis, Minn, 
Grusis, R. J., Commonwealth Edison Co., Chicago, Ill. 
Hadley, E. J., 755 W. 68th St., Chicago 21, Ill. 
Hall, W. C., Box 75, Cooley, Minn. 
Hall, W. F., 523 Packard, Ann Arbor, Mich. 
Halonen, C. A., 627—12th Ave. S.E., Minneapolis, Minn. 
Fane, A. F., 1409 West University Ave., Champaign, 
Hargadon, D. J., 620 Dodge St., W. Lafayette, Ind. 
Harney, D. G., (Student), Univ. of Minnesota, Minne- 
apolis, Minn, 
Havill, C. N., 930 Hampton Ave., Terre Haute, Ind. 
Hay, G. W., 704 18th Street, Bedford, Ind. 
Henderson, J. M., The Detroit Edison Co., Detroit, Mich. 
Bee: M. W., 1435 W, Kilbourn Ave., Milwaukee, 
is. 
fearar iy R. J., Jr., 1947 N. Humboldt Blvd., Chicago 
7, Ill. 
Herbst, J. J., Student, Marquette Univ., Milwaukee, Wis. 
Heritz, F. W., 1312 N. 15th St., Lafayette, Ind. 
Hessling, R. J., 1011 Sherman Ave., So. Bend, Ind. 
Hicks, K. L., 412 West Wood, West Lafayette, Ind. 
Hill, J. A., 1455 W. Rose Lawn Ave., St. Paul, Minn. 
Hill, R. E., 455 No. Grant St., W. Lafayette, Ind. 
Hille, R. V., 1418 N. 27 St., Milwaukee, Wis. 
Hirst, R. A., 7035 Cedar St., Wauwatosa, Wis. 
Hitzeman, R. W., Automatic Elec. Co., Chicago, Ill. 
Holcomb, K. C., Box 182 Monticello, Wis. 
Holmes, G. F., 1829 E. Olive St., Milwaukee, Wis. 
Holt, R. P., Student, Milwaukee School of Engg., 
Milwaukee, Wis. 
Honus, H. S., Cary Hall S., Box 337, W. Lafayette, Ind. 
Horn, C. F., 456 Maple St., W. Lafayette, Ind. 
Horn, R. R., 1222 E. Altegeld St., South Bend, Ind. 
House, E. A., 1906 W. Juneau Ave., Milwaukee, Wis. 
Hours R, W., Student, University of Iowa, Iowa City, 
owa 
Hunsinger, C. W., POB 265, Greentown, Ind. 
Bones M. P., Student, Ill. Inst. of Tech., Chicago 
ll. 
Huston, D. R., 1410 No. Wabash, Kokomo, Ind. 
Kyink, R., 2172 N. 49th St., Milwaukee, Wis. 
Imoehl, J. W., 915 Columbia Apt. 4, Lafayette, Ind. 
Jacobsen, R. L., 1428 Adams St. N.E., Minneapolis, 
inn. 


Jahren, A. S., Jr., 32 Cherry Lane Hts., W. Lafayette, 
Ind 


Jarocha, B., 2365 Milwaukee, Detroit, Mich. 

Jarvis, D. T., 3481 Gray Ave., Detroit, Mich, 

Jenkins, R. E., Eli Lilly and Co., Indianapolis, Ind. 

Jensen, H. M., Box 477, Friley Hall, Ames, Iowa 

Johnson, B. W., 1809 E. Main St., Madison, Wis. 

Johnson, D. E., Student, Univ. of Minnesota, Minne- 
apolis, Minn. 

Johnson, J. F., Box 104, Bovey, Minn. 

Johnson, M. C., Loda, Ill. 

Johnson, R. F., Micro Switch Division, Freeport, Ill. 

Johnson, W. A., 315 Holcombe Ave., No., Litchfield, 

inn, 

Jones, A. F., Verona, Wis. 

Jones, W. H., F.P.H.A., 414-1, Airport Rd., West Lafa- 
yette, Ind, : 

Juba, J. J., Pioneer Hall, Univ. of Minnesota, Minne- 
apolis, Minn. 

Kalupa, C. J., Princeton, Wis. 

Kanitz, D. R., Square D Co., Milwaukee, Wis. 

Kanter, M. O., Sagal Elec. Co., Milwaukee, Wis. 

Kehne, R. M., 957 Cromwell Ave., St. Paul, Minn. 

Kelley, L. F., Student, Rose Polytechnic Inst., Terre 
Haute, Ind, 

Kemp, J. G., Jr., 671 Pammel Court, Ames, lowa 

Kiczuk, E. J., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 

Kieffer, G., 1221 10th Ave., North, Fargo, N. Dak. 

Kindberg, G, W., Interstate Power Co., Dubuque, Iowa 

Kinder, H. R., Jonesboro, Ill. 

King, A. L., 101 Sheldon Ave., Ames, Iowa 

King, A. M., 225 South Grant, West Lafayette, Ind. 

King, C. W., Delco Remy, Anderson, Ind. 

Klecker, R., Allis-Chalmers Mfgr, Co., Milwaukee, Wis. 

Klimke, A. P., 822 Clymer Pl., Madison, Wis. 

Klitchman, R. C., 2744 W. Monroe St., Chicago, Ill. 

Knutsen, W. N., 2858 Harvey St., Madison, Wis. 

Kogen, J. H., 1215 Lunt Ave., Chicago 26, Ill. 

Komsa, S., 1221 Main St., Peoria, Ill. 

Konopka, E. P., (Miss), 14705 Kercheval, Detroit, Mich. 


Institute Activities 


Kortemeyer, R. C., 502 Campbell Ave., Waterloo, lowa 

Kramer, N. H., Michigan State College, E, Lansing, 
Mich, 

Krekel, R. J., (Student), Univ. of lowa, lowa City, lowa 

Kuh, E. S., (Student), Univ. of Mich., Ann Arbor, Mich. 

Kundrotas, A. P., 604 E. Armory, Champaign, III. 

Kurkjian, H. L., R.R. #10, c/o Mrs. Roth, West Lafa- 
yette, Ind. 

Ladof, L, G., Univ. of Ill., Urbana, II. 

Lafuze, D. L., Seneca 3-63, W. Lafayette, Ind. 

Landreman, G. R., Student, Marquette Univ., Milwau- 
kee, Wis. 

Lau, E. A., 1609 Wisconsin Ave., Flint, Mich. 

es W. C., Jr., Westinghouse Elec, Corp., Chicago, 


Laubenstein, R. A., (Student), Univ. of Wisconsin, 
Madison, Wis. 

Laughlin, J. P., Jr., (Student), Rose Polytechnic Inst., 
Terre Haute, Ind. 

Lederer, F. P., 401 E. Fairmount Ave., Milwaukee, Wis. 

Lewandowski, A. E., 611 Lake St., Hancock, Mich. 

Lewenstein, H. J., Marble, Minn. 

Lieberman, D. A., Ther Elec. & Machine Works, 
Chicago, III. 

Lingle, J. T., Student, Univ. of Minnesota, Minneapolis, 
Minn. 

Little, J. G., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 

Locke, E. A., 1771 Highland Pkwy., St. Paul, Minn. 

Lower, J. W., Minneapolis-Honeywell, Minneapolis, 
Minn, 

Luder, L. J., 610 N. 16th Ave. E., Duluth, Minn. 

Lund, H. S., A. O. Smith Corp., Milwaukee, Wis. 

Luther, GC. R., Student, Univ. of Minnesota, Minneapolis, 
Minn. 

Maguire, J. D., 404 Cherry Courts, Carbondale, Ill. 

Mares, E. R., (Student), Purdue Univ., W. Lafayette, 


nd. 
Marquis, A., 5153 Cadillac, Detroit, Mich. 
Martens, H. E., c/o W. L. Martens, Egg Harbor, Wis. 
Martinson, R. S., 826—87th Ave. W., Duluth, Minn. 
Masnaghetti, R. K., 611 Lake St., Hancock, Mich. 
Mast, P. E., Purdue Univ., W. Lafayette, Ind. 
Matjasich, E., (Student), Marquette Univ., Milwaukee, 
Wis. 
Mattson, J. R., 1107—4th St. S.E., Minneapolis, Minn, 
Maxin, P., 1820 Columbus Ave., Minneapolis, Minn. 
May, R., (Student), Purdue Univ., W. Lafayette, Ind. 
Mayer, M. A., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 
McAfee, J. A., F.P.H.A. 533-2, W. Lafayette, Ind. 
McCarty, W. H., Allis-Chalmers Manufacturing Co., 
Milwaukee, Wis. 
McCauley, C. F., Hillsboro, Ind. 
McCoy, W. D., 808—87th Ave. W., Duluth, Minn. 
McClure, J. A., Jr., Dowell Inc., Grayville, Ill. 
McFarland, R. B., Box 21 Glenview Trailer Court, 
Glenview, Ill. 
McGahey, R. V., Purdue Univ., W. Lafayette, Ind. 
McKenna, J. M., Fairbanks, Morse & Co., Beloit, Wis. 
McKitrick, W. H., Jr., 299 W. Kessler Blvd., Indian- 
apolis, Ind. 
McWhortor, W. F., 1236 N. Oakland Ave., Indian- 
apolis, Ind. 
Metzger, M. F., 431 W. Howard Ave., Clarksville, Ind. 
Metzger, P. L., 607 Blaine Ave., South Bend, Ind. 
Meyers, F. J., Cutler Hammer Inc., Milwaukee, Wis. 
Mickey, W., 8 Cherry Lane Heights, West Lafayette, 
Ind. 
Miegl, A. K., 2049 E. Gum St., Evansville, Ind. 
Miklas, V. A., 307 Sycamore St., Manistee, Mich. 
Mikulich, V. E., (Student), Mich. College of Mining & 
Tech., Houghton, Mich. 
Miller, W. H., 511 West F St., Iron Mountain, Mich. 
Mills, R. N., 304 Virginia Ave., Normal, Il. 
Minkus, F., 1349 E. Marquette Rd., Chicago 37, Ill. 
Misey, J. J., 2364 N. Weil St., Milwaukee, Wis. 
Misiuta, C,, (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 
Mollman, D. B., 119 S, Grant St., W. Lafayette, Ind. 
Monger, R. W., 116 Bank St., Elkhart, Ind. 
Moodie, T. W., Northern States Power Co,, Minne- 
apolis, Minn. 
Moreau, H. J., Air Reduction Sales Co., Detroit, Mich. 
Morone, J. P., Jr., Student, Purdue University, Lafa- 
yette, Ind. 
Mortt, R. R., 416—1st St., Nashwauk, Minn. 
Moubray, R. L., Student, Purdue, University, Lafayette, 
Ind. 
Mudd, A. A., Carnegie Ill. Steel Co., Gary, Ind. 
Mueller, H, W., AC Spark Plug Div. of G.M., Milwau- 
kee, Wis. 
Mullen, D. M., 63 Gilbert Ave., Terre Haute, Ind. 
Muller, R. A., Michigan Bell Tel. Co., Detroit, Mich. 
Myers, D. O., 115 So, Austin Blvd., Chicago 44, Il. 
Nash, W. H., Line Material Co., S. Milwaukee, Wis. 
Naslund, T. W., 1107—4th St. S.E., Minneapolis, Minn. 
Neckopulos, E., 617 So. Greenwood, Kankakee, Ill. 
Nibbelink, D. E., Commonwealth Edison Co., St. Paul, 
Minn. 
Nunn, H. S., 924 W. Columbia St., Evansville, Ind. 
Nuttall, A. F., American Tel. & Tel, Co., Chicago, II. 
Oberholtzer, J. R., 902 West Vine, Champaign, III. 
Oliver, J. B., Detroit Edison Co., Detroit, Mich. 
Olson, H. J., Minneapolis-Honeywell Regulator Co., 
Mineapolis, Minn. 
Olson, R. A., Detroit Edison Co., Detroit, Mich. 
Olson, V. H., U.S. Steel, Gary, Ind. 
Olson, W. R., (Student), Mich. College of Mining & 
Tech., Houghton, Mich. 
Onstad, R. C., 317—18th Ave. S.E., Minneapolis, Minn. 
Opps R. H., 309 Ochsner, Adams Hall, Madison, 
is. 


Oswald, W. C., 2114 Sommers Ave., Madison, Wis. 

Ottgen, O. E., 505 S. Clemens, Lansing, Mich. 

Overom, L. D., (Student), Univ. of Minnesota, Minne- 
apolis, Minn, 

Overom, N. C., 1001 N. 59th Ave. W., Duluth, Minn. 


ELECTRICAI, ENGINEERING 


Owens, J. J., Commonwealth & Southern Corp., Jack- 
son, Mich. 

Owens, K. R., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 

Parker, J. E., Bryant, S, Dak. 

Paschke, F. R., 3416 N. Central Pk. Ave., Chicago, III. 

ear § T., 3 No. 7 Ave., Maywood, III. 

Peacock, R. C., (Student), Univ. of Ill., Champaign, III. 

Pearce, H. G., 304 Swenson-Kronshage, Madison, Wis. 

Pehrson, V. W., 881 Pammel Court, Ames, Iowa 

Penokie, B. C., 120 Eastern Ave., L’Anse, Mich. 

ee W. R., 2734 N. Pennsylvania St., Indianapolis, 
nd. 

Perina, R. J., 2433-2459 Fulton St., Chicago, III. 

Petersen, C. C., Armour Research Foundation, Chicago, 
Ill. 


Peterson, C, D., 11117 Edbrooke Ave., Chicago, Ill. 

Peterson, O. E., 922 N. Milwaukee St., Milwaukee, Wis. 

Pfeil, R. L., Route 4, Niles, Mich. 

Pherson, R. B., 111 University St., West Lafayette, Ind. 

Phillips, R. M., Medora, Ind. 

Plummer, W. J., (Student), Univ. of Wisconsin, Madison, 
Wis. 

Pomering, D. A., 410 N. State, Ann Arbor, Mich. 

Poulson, W. A., 1001 W. Illinois St., Urbana, Ill. 

Pribble, R. C., Warren, Ind. 

Rados, J. J., 4021 Delaware St., Gary, Ind. 

Radue, H. C., 721 Clark Ct., Madison, Wis. 

Rappaport, D. E., (Student), 2828 Harrison St., Evans- 
ton, Il. 

Rausch, F. A., 319 Douglass H. Hall, Houghton, Mich. 

Raymond, W. R., (Student), Univ. of Minnesota, Min- 
neapolis, Minn. 

Reynolds, D. W., 404 W. Court St., Ludington, Mich. 

Reynolds, H. L., Civil Aeronautics Admin., Park Ridge, 
Tl. 


Rice, D. F., Walter Bledsoe & Co., Terre Haute, Ind. 

Rice, J. W., 1407 Benham Ave., Elkart, Ind. 

Riley, V. W., 6909 Chappel Ave., Chicago, III. 

Risch, R. F., Sioux Valley Electric Association, Brook- 
ings, S. Dak. 

Robertson, K. W., Cary Hall, Box 711, W. Lafayette, 
Ind. 


Robinson, F. C., 710 North 18th Street, Lafayette, Ind. 

Roemer, H. H., 1729 Spring St., Racine, Wis. 

Rose, R. S., Illinois Power Co., Decatur, Ill. 

Rose, W. A., 203 University St., West Lafayette, Ind. 

Rudd, R. B., 6111/2 N. Pine St., Lansing, Mich. 

Russell, J. F., (Student), Univ. of Wisconsin, Madison, 

is, 

Ryees, T. C., (Student), Univ. of Wisconsin, Madison, 
Nis. 

St. Amand, J. M., Jr., Box 237, Flora, Ind. 

Saliwanchik, R. F., Cary Hall, West Lafayette, Ind. 

Sammons, F. D., Jr., 1752 W. Garfield Blvd., Chicago, 
Ill. 


Sanderson, G. U., 922 N. Milwaukee St., Milwaukee, 


is. 
Sauck, G. L., (Student), Univ. of Minnesota, Minne- 
apolis, Minn. 
Sawyer, T. W., Annandale, Minn. 
Schamber, E. R., (Student), Univ. of Minnesota, Min- 
neapolis, Minn. 
Scharding, R. M., John M. Derby Co., Chicago, Ill. 
Scheamann, R. A., 4944-A No. 37th St., Milwaukee, 


is, 
Scher, G. P., Public Service Co., of Indiana, Indianap- 
olis, Ind. 
Scherer, B. L., Box 747 Cary Hall East, Lafayette, Ind. 
Schmidt, R. A., 501 W. Liberty St., Ann Arbor, Mich. 
Schmidtkunz, D., (Student), Marquette Univ., Milwau- 
kee, Wis. 
Schneider, B., Detroit Edison Co., Detroit, Mich. 
Bohacides, H. L., 222 Marstellar St., West Lafayette, 
nd, 


Schneider, P. A., 2534 N. 9th St., Milwaukee, Wis. 

Schnelker, O. G., 902 South 11th St., Lafayette, Ind. 

Schofield, G., 7641 Paxton Ave., Chicago 49, Ill. 

Schonher, S. P., Norgren Electric, Woonsocket, S. Dak. 

Schuller, G. C., Allen-Bradley, Milwaukee, Wis. 

Schultz, D. A., Prehler Elec. Insulation Co., Chicago, 
ll 


Schultz, H. G., c/o John Cochrane, Kentland, Ind. 
Schulz, F. W., 1921—31 Mile Rd., Romeo, Mich. 
Schumacher, W. A., 897 E. 4th St., St. Paul, Minn, 
Seaman, H., 1466 University Terr., Ann Arbor, Mich. 
Seiy, M. E., (Student), Marquette Univ., Milwaukee, 


Wis. 
Sell, R. L., Audio Development Co., Minneapolis, 
inn. ‘ 
Sener, F. P., 8949 S. Bishop St., Chicago, Ill. 
Servies, N. E., Union Electric Co., St. Louis, Ind. 
Shafer, D. P., Keith Elec. Co., Des Moines, Iowa 
Sharf, K. A., Summit, S. Dak. 
Shaver, J. W., Allis-Chalmers Mfg. Co., Milwaukee, 


Wis. 

Shulman, H., 804-A Birch Rd., East Lansing, Mich. 
Siepak, M. S., Sigma Rho House, Houghton, Mich, 
Sievert, C. W., 1349-51 Bauwans St., Chicago, III. 
Sirri, N., 4400 N. Malden St., Chicago 40, Ill. 

Slabiak, W., Detroit Arsenal, Centerline, Mich. 

Smith, A. P., 531 Walnut S. E., Minneapolis, Minn, 
Smith, os E., Student, Purdue University, W. Lafayette, 


nd, 

Smith, J. P., 106 S. Bloomington St., Streator, Ill. 

Smith, R. E., 5636 Blaisdell Ave. So., Minneapolis, 
Minn. 

Snustad, N. O., Halstad, Minn. 

Soderlind, R. L., Minneapolis-Honeywell Regulator 
Co., Minneapolis, Minn, 

Sommer, R. D., Box 145, Ossian, Ind. 

SErER L. E., North Dakota Agric. College, Fargo, 

ak 


Spalding, R. W., Rt. 2, Box 337, Kenosha, Wis. 
Sperelakis, P., 214 Midland Ave., Joliet, Ill. 

Sprague, D. L., 423 Gladstone, Aurora, II 

Stelmazek, J., 2118 N. E. Grand St., Minneapolis, Minn. 
Stenehjem, W. J., Williston, N. Dak. 


Aucust 1949 


Stenson, M. D., A-8 Park Village, Grand Forks, N. Dak. 

Stevens, R. R., Michigan Bell, Detroit, Mich, 

Stewart, S. A., Consumers Power Co., Jackson, Mich. 

Stilz, W. F., 2110 N. New Jersey St., Indianapolis, Ind. 

Stone, H. C., (Student), Milwaukee Schoo! of Engg., 
Milwaukee, Wis. 

Stopar, A., 4213—11th St., Calumet, Mich. 

Stordal, A. C., 1852 Marshall Ave., St. Paul, Minn. 

Strickland, A. N., 6207 Park, Indianapolis, Ind. 

Strom, W. P., Commonwealth & Southern Corp., Jack- 
son, Mich. 

Sturm, H. I., 4478 N. 29th St., Milwaukee, Wis. 

Sullivan, R. F., 712 S. Jackson St., Frankfort, Ind. 

Sussman, T. R., 402-4 FPHA Airport Rd., W. Lafayette, 
Ind 


Swanson, A, B., Jr., 503 Bldrs. Exch. Bidg., Duluth, 
Minn. 

Sween, C. A., 609 First Ave., Brookings, S. Dak. 

Szynal, S. C., (Student), Ill. Inst. of Tech., Chicago, Ill. 

Taylor, H. O., Jr., 308 East Healey, Champaign, III. 

Teepe, R. F., 4705 N. Kilpatrick Ave., Chicago 30, III. 

Ten NES J. E., Jr., 7814 W. 14th St., St. Louis Park, 


inn, 

Tersoff, A. [., 624 Packard St., Ann Arbor, Mich. 

Tesch, E. L., Box 494, Canby, Minn. 

Thapa, M. B., (Student), Univ. of lowa, Iowa Citv, Iowa 

Thielan, B. J., 908 College Ave., Houghton, Mich. 

Thomas, J. F., 437 N. 6th St., Chillicothe, Ill. 

Trost, A. F., 1809 W. Cherry St., Milwaukee, Wis. 

Truffarelli, E., Box 437, Unit 33-B, Notre Dame, Ind. 

Tupper, G. P., Box 51 Scobey Hall, Brookings, S. Dak. 

Vandervoort, Q. D., (Student), Univ. of Michigan, Ann 
Arbor, Mich. 

Van Dusen, H. A., Jr., Iroquois #3, West Lafayette, Ind. 

Van Gerpen, H. W., R.R. #2 Box 70, Avon, S. Dak. 

Van Groll, H. J., Wisconsin Public Service Corp., Green 
Bay, Wis. 

Vick, R. P., 1120 E. Auer Ave., Milwaukee, Wis. 

Voke, R. J., 1409 Lincoln St., Anderson, Ind. 

Volk, A., c/o Milwaukee School of Engg., Milwaukee, 
Wis. 

Voyles, J. L., 12835 Sussex, Detroit, Mich. 

Wainright, H. W., R.F.D. #1, Sterling, Ll. 

Walkowicz, W. J., Student, Milwaukee School of Engg., 
Milwaukee, Wis. 

Walling, G. P., Motorola, Inc., Chicago, [1 

Walz, D. E., (Student), Michigan State College, East 
Lansing, Mich. 

Watton, H. C., General Motors Corp., Anderson, Ind. 

Wegner, W. C., (Student), Univ. of Minnesota, Minneap- 
olis, Minn. 

Welling, F. K., (Student), Mich. State College, East 
Lansing, Mich. 

Westenhaver, J. L., Jr., (Student), Univ. of Ill., Urbana, 


Wheeler, R. W., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 

Whitesell, L. G., 330 W. Lutz Avenue, W. Lafayette, 
Ind. 

Wilde, N., 4609 W. Garfield Ave., Milwaukee, Wis. 

Willette, M. J., 1403—4th St. S.E., Minneapolis, Minn. 

Williams, C. O., Purdue University, W. Lafayette, Ind. 

Williams, H. D., Cary Hall, S.W. Box 951, W. Lafayette, 
Ind 


Williamson, R. D., Dowell, Ill. 

Williamson, R. H., International Business Machines 
Corp., Chicago, Il. 

Windhorst, J. W., Box 961 Cary Hall, W. Lafayette, Ind. 

Winner, G. E,, Commonwealth & Southern Corp., 
Jackson, Mich. 

Wittig, F., Jr., Student, Purdue University, W. Lafayette, 
Ind 


Wood, A. J., Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Wood, W. E., 351 Northwestern Ave., W. Lafayette, Ind. 

Woodington, A. J., R. R. #4, Fowler, Ind. 

Woods, K. C., 112 Elm St., Madison, Wis. 

Worth, R. B., Monroe, Iowa 

Wright, O. B., Jr., 919 N. State St. Belvidere, Ill. 

Wright, R. E., Box 212, Hersey, Mich. 

Yamasaki, J. N., Russell Electric Co., Chicago, III. 

Yost, B. J., Bunker Hill I, West Lafayette, Ind. 

Yovanovich, A. W., FPHA 542-1 Airport Rd., W. Lafa- 
yette, Ind. 

Zattrann, A, A., Jr., Allen Bradley Co., Milwaukee, Wis. 

Zaki, H. H., 6905 Miller Road, Dearborn, Mich. 

Zakula, G., Box 236, Kinney, Minn. 

Zanio, L. L., (Student), Univ. of Wisconsin, Madison, 
Wis. 

Zastrow, R. A., Student, Marquette Univ., Milwaukee, 


is. 

Zatarski, B. A., Hevi Duty Elec. Co., Milwaukee, Wis. 

Zielinski, E. T., (Student), Milwaukee School of Engg., 
Milwaukee, Wis. 


6. Nortu CENTRAL 


Albro, P. W., 240 N. 16th St., Lincoln, Nebr. 
Armstrong, M. M., 2123 N St., Auburn, Nebr. 

Bassani, F. F., Box 326, Rock Springs, Wyo. 

Bates, B. M., Bureau of Reclamation, Heart Mountain, 


0. 

Bichaut. C. K., 1016 Oneida St., Denver, Colo. 

Bealey, C. F., Box 528, Wheatland, Wyo. 

Bell, C. E., (Student), Univ. of Denver, Denver, Colo. 

Bell, W. M., (Student), Univ. of Colorado, Boulder, 
Colo. 

Bernkopf, W. C., 905 Ogden St., Denver, Colo. 

Billesbach, V. C., 107-b Huskerville, Lincoln, Nebr. 

Brand, A. W., 5128 Leighton Ave., Lincoln, Nebr. 

Braudt, W. W., (Student), Univ. of Colorado, Boulder, 


‘olo. 
Brauner, E. L., South Dakota School of Mines & Tech., 
Rapid City, S. Dak. 

Breen, E. Lies 214 E. St. Joseph, Rapid City, S. Dak. 
Brooks, H. W., 805 St. James St., Rapid City, 8. Dak. 
Brunken, R. V., 2411-J-St., Lincoln, Nebr. 

Buchanan, R. W., 163 Grove St., Denver, Colo. 
Buniger, W. D., 2510 Grove, Boulder, Colo. 

Campbell, I. D., Cripple Creek, Colo, 


Institute Activities 


Carlson, J. H., Ignacio, Colo. 
cee ire . S., Bureau of Reclamation, Heart Mountain, 
oO. 

Olsens V. G. L., 428 Blackburn Ave., York, Nebr. 

De Vries, R., (Student), Univ. of Denver, Denver, Colo. 

Ekstrand, J. G., (Student), Univ. of Nebraska, Lincoln, 
Nebr. 

English, G, E., 904 Fourth St., Rapid City, S. Dak. 

Feldman, A. N., 2424 Burt St., Omaha, Nebr. 

Fraher, M. J., 1514 Custer St., Laramie, Wyo. 

Hadley, C. J., Paonia, Colo. 

Hanson, D., Colorado Central Power Co., Englewood, 
Colo. 

Hix, C, F., Jr., Estes Park, Colo. 

Jackson, N. K., General Delivery, Rapid City, S. Dak. 

Jensen, W. H., 24-B Huskerville, Lincoln, Nebr. 

Johnson, M. B., 1317-L-St., Lincoln, Nebr. 

Jolliffe, B. W., (Student), Univ. of Nebraska, Lincoln, 
Nebr. 

Kamm, M. E., Armature & Elec. Machine Co., Omaha, 
Neb. 

Kane, C. F., (Student), Univ. of Wyoming, Laramie, 


Wyo. 

Larson, W. E., (Student), Univ, of Nebraska, Lincoln, 
Nebr. 

Marquardt, M. D., Nickerson, Nebr. 

Maurer, G. J., 410 E. 27th St., Cheyenne, Wyo. 

McDonald, R. W., 1109 Colorado Ave., Glenwood 
Springs, Colo. 

Munger, M. B., 1513 7th St., Rapid City, S. Dak. 

Murray, C. V., 1911 So. Garfield, Denver, Colo. 

Nelson, A. L., Weicker Transfer Co., Denver, Colo. 

Norby, M. E., Atlantic Refining Co., Worland, Wyo. 

Norman, L. W., 501 S. 13th, Lincoln, Nebr. 

Olive, G. A., Weeping Water, Nebr. 

Opper, R. L, 1746 Washington St., Lincoln, Nebr. _ 

Palus, R. J., (Student), Univ. of Wyoming, Laramie, 
Wyo 

Ping, K. E., Bureau of Reclamation, Casper, Wyo. 

Poe, J. W., 2712 Manse Ave., Lincoln, Nebr. 

Prebble, P. P., 4570 Julian St., Denver, Colo. 

Recht, R. F., (Student), Univ. of Denver, Denver, Colo. 

Rickhoff, J. G., 4031 Clayton St., Denver, Colo. 

Rogers, J. A., 2808 S. 32d Ave., Omaha, Nebr. 

Shipp, R. E., 108 Graves, Laramie, Wyo. 

Singleton, J. L., 832—13th St., Boulder, Colo. 

Smith, H. S., Route 2, Box 178, Fort Collins, Colo. 

Sorensen, W. N., 1340-J-St., Lincoln, Nebr. 

Steiert, C. J., 2512 Goss St., Boulder, Colo. ' 

Traudt, V. O. M., Consumers Public Power Dist., 
Kearney, Nebr. 

Udevitz, M. P., U. S. Bureau of Reclamation, Casper, 
Wyo. 

Valera, M. M., Jr., (Student), Univ. of Denver, Denver, 
Colo. 

Van Horn, H. L., 1636 M St., Lincoln, Nebr. 

Vondrasek, F. C., Jr., Uehling, Nebr. 

Wakefield, P. R., Limon, Colo. 

Weissenberger, L. J., 97A Pioneer Village, Denver, Colo, 

Wells, C, H., 2829 Perry St., Denver, Colo. 

White, A. J., 732 So. Grant St., Casper, Wyo. __ 

Willman, T. A., (Student), Uniy. of Nebraska, Lincoln, 
Nebr. 

Wright, R. L., 139 N. 12th St., Lincoln, Nebr. 

Zambo, J. W., 630 St. Charles St., Rapid City, S$. Dak. 


7. Sourn West 


Abeyta, I., 1246 North 7th St., Albuquerque, N. Mex. 

Adams, F. B., Yandell Cowan & Love Engr. Co., Ft. 
Worth, Tex. 

Adrian, K. R., (Student), Kansas State College, Man- 
hattan, Kans. 

Allen, W. G., Associated Radio Co., Dallas, Tex. 

Anderson, E. S., Box 5741 College Station, Tex. / 

Anderson, R. V., Capitol Elec. Co., Oklahoma City, 
Okla. 

Arnold, T. W., Gen. Del., State College, N. Mex. 

Ashe, W., Walter Ashe Radio Co., St. Louis, Mo. 

Asmus, J. R., Univ. of Texas, Austin, Tex. 

Babin, M. A., 2138 17th St., Port Arthur, Tex. 

Ballard, L. L., Box 2691 College Station, Tex. 

Bandy, G. C., 103 West Hall, Texas Tech College, 
Lubbock, Tex, 

Barnett, J. C., Box 472 College Station, Tex. 

Bassett, Albert L., 6526 Myrtle St., Houston, Tex. 

Bates, M. V., 111 W. Maple, Stillwater, Okla. : 

Batts, B. F., Alamo City Radio School, San Antonio, 

x 


ex. 

Baumann, R. W., 8121 Kingsbury Blvd., Clayton, Mo. 

Baumgartner, BE, A., 5519 Jackson St., Houston, Tex. 

Bayless, F. K., Smith Tank & Equipment Co., Tyler, 
Tex. 

Beavers, A. R., Houston Lighting & Power, Houston, 


ex. 

Beebe, J. A., 2-A Sunnyside Apt., Lawrence, Kans. 

Bell, L. F., Little Campus Dorm, Austin, Tex. 

Bennett, J. C., Texas Power & Light Co., Hillsboro, Tex. 

Benson, M. C., 917 Laramie, Manhattan, Kans. 

Bias, G. H., Jr. (Student), Univ. of Oklahoma, Norman, 
Okla 


Biehl, H. T., 401 Laramie, Manhattan, Kans. 

Boesche, D. U., 1444 South Carson, Tulsa, Okla. 

Bowers, B. G. (Student), Univ. of Kansas, Lawrence, 
Kans. 

Brashears, J. W., Southwestern Gas & Elec. Co., 
Marshall, Tex. 

Breeland, G. L., 2103 6th St., Lubbock, Tex. 

Brown, R. N., 2405 Broadway, Lubbock, Tex. 

Brunstein, I., 1418-A Temple PI., St. Louis, Mo. 

Buescher, R. H., Wentzville, Mo. 

Calhan, E. W. (Student), Oklahoma A. & M. College, 
Stillwater, Okla. 

Carroll, J. M., Box 136, Lockney, Tex. , 

Carter, T. P., TKE Fraternity, Washington Univ., St. 
Louis, Mo. 

Case, W. G., Box 486, Kansas State College, Man- 
hattan, Kans. 

Casper, V. O., 1707 Cedar St., Rolla, Mo. 


TAs: 


Chaffee, R. O., 42-B Elliot Courts, Manhattan, Kans. 
Chaudhuri, K, (Student), Uniy. of Missouri, Columbia, 
Mo. 


Church, D, M., 1004 Locust St., Columbia, Mo. 
Clark, F. B., Quitman, Ark. 
Clarke, R. L., 115 East Bond, Salina, Kans. 
Claycomb, T., Jr., 408 S. Sterling, Bryan, Tex. 
Cochran, E., 520 N. Lindell St., Fayetteville, Ark. 
Coleman, M. C., 2407 10th St., Lubbock, Tex. 
Coleman, W. G., MSM Housing, Apt. T-2, Rolla, Mo. 
Collins, G: C., Southwestern Bell Tel. Co., Dallas, Tex. 
Cook, A. L., Jr. (Student), Missouri School of Mines, 
Rolla, Mo. 
Corbly, Ee Jr., The Artillery School, Ft. Sill, Okla. 

. B., 25 N. Block St., Fayetteville, Ark. 
Covington, J. L., 1406 W. Elsmere, San Antonio, Tex. 
oe M. C., Houston Light & Power Co., Houston, 

ex. 
Culver, R. C., 528 Merchant St., Abilene, Tex. 
Dalton, R. C., 3828 Mersington, Kansas City, Mo. 
Davis, J. J. (Student), Oklahoma A, & M. College, 
Stillwater, Okla. 
Delano, F. D, (Student), Oklahoma A. & M. College, 
Stillwater, Okla. 
Dempsey, W. C., Jr., Southwestern Gas & Elec. Co., 
Marshall, Tex. 
Derrick, C. B., Jr., 2008 Tenth St., Lubbock, Tex. 
Dickson, J. R., Box 877, College Station, Tex. 
Drane, B. E. (Student), Univ. of Texas, Austin, Tex. 
Droemer, D. R., Shell Oil Co., Inc., Houston, Tex. 
Eaton, J. R., 912 Elm St., Columbia, Mo. 
Edwards, E. M., U. S. Engineers, Muskogee, Okla. 
Bibs Peres, C, E., Union Elec. Co. of Mo., St. Louis, 
oO. 


Ellis, G., Box 1998, College Station, Tex. 

Engles, E. R., 725 W. Dickson, Fayetteville, Ark. 

Evans, W. G., 5132 Ridge Ave., St. Louis, Mo. 

Evans, W. S., Oklahoma Gas & Elec. Co., Oklahoma 
City, Okla. 

Exall, J. S., 320 N. Gregg, Fayetteville, Ark. 

dort C. (Student), Univ. of Oklahoma, Norman, 

cla. 

Fisher, C. E., Gulf States Utilities Co., Beaumont, Tex. 

Fowler, L. L., Texas Elec. Service Go., Eastland, Tex. 

Freed, J. D., Oklahoma Gas & Elec. Co., Enid, Okla. 

Freed, R. A. (Student), Kansas State College, Man- 
hattan, Kans. é 

Freeman, O. L., Kansas City Power & Light Co., Kansas 
City, Mo. 

Frerking, H. W., R. F. D. 2, Weslaco, Tex. 

Frieband, M., U. S. Government Ballistic Research 
Lab., Las Cruces, N. Mex. 

Fruge, F. J., Southwestern Bell Tel. Co., St. Louis, Mo. 

Gaal, I. G., 1212 Magoffin Ave., El Paso, Tex. 

Galbierz, R. T., 2831 Salena St., St. Louis, Mo. 

Gardner, J. C., 914 Avenue -M-, Lubbock, Tex. 

Saree W., Minn. Mining & Mfg. Co., Little Rock, 

rk, 
Getty, A. H., 1709 Anderson St., Manhattan, Kans. 
Gibson, J. R., Southwestern Public Service Co., Borger, 


ex: 
Seldiaas, B. M., J. F. Huitt & Assocs., University City, 
Oo 


Grado, G. R., 3309 Pera Street, El Paso, Tex. 
Granger, F. P., Jr., Box 503, Garland, Tex. 
eee: G. W., Mo. Utilities Co., Cape Girardeau, 
oO. 
Grunenfelder, A. C., 5744 Bartmer St., St. Louis, Mo. 
Gulick, I. H., 1233 Garland, Pampa, Tex. 
Gunning, I. C. (Student), University of Oklahoma, 
Norman, Okla. 
Haddock, B. F., Jr., 504 Hester, Stillwater, Okla. 
Hamilton, B. H., 1653 Ind., Lawrence, Kans. 
Hamilton, H. B., Route 2, Augusta, Kans. 
Hancock, W. L., Box 147, Corona, N. Mex. 
Hazlett, W. S., 3211 Charleston St., Houston, Tex. 
Heitzeberg, C. H. A., 4532 Arco Ave., St. Louis, Mo. 
Henderson, W. G., East Pine St., Paris, Ark. 
Hills, W. B., Black & Veatch, Los Alamos, N. Mex. 
Hinkle, F, M., Southwestern Gas & Elec. Co., Fayette- 
ville, Ark, 
Hirschbuehler, E. C., 4211 Wyoming St., St. Louis, Mo. 
Hobday, A. J., Wagner Elec. Corp., St. Louis, Mo. 
Hodges, S. E., Gen. Del. S.M.U., Dallas, Tex. 
Hogland, V. W., Route 2, Lebanon, Mo. 
Hoke, T. R., Oklahoma Gas & Elec. Co., Oklahoma 
City, Okla. 
Holland, E. H., c/o Rob’t Uerkvitz, Watonga, Okla. 
Hollander, G, L., St. Louis Univ., St. Louis, Mo. 
Holloway, H. E., Rt. #2, Greenville, Tex. 
Holtkamp, C. J., Los Poblanos Ranch, Albuquerque, 
N. Mex. 
ein J. W., Atlantic, Gulf & Pacific Co., Houston, 
ex. 
Huggins, E. M., Jr. (Student), Rice Inst., Houston, Tex. 
Huggins, O. M. (Student), Texas Tech. College, Lub- 
bock, Tex. 3 
Hutchison, W, A., 316 N. Duncan, Stillwater, Okla. 
Jones, C. M., Southwestern Public Service Co., Lub- 
bock, Tex. 
Jones, H. A., 724 W. O&k, Jonesboro, Ark. 
Kane, R. E., 1175 N. Berry Rd., Glendale, Mo. 
Kearns, C. A., 45A Hilltop Ct., Manhattan, Kans, 
Keating, W. H., P. O, Box 625, Columbia, Mo. 
Keim, F. J., Jr., 2824 Minnesota Ave., St. Louis, Mo. 
peas T. III (Student), Univ. of Missouri, Columbia, 
G) 


King, T. A., Jr., Box 808 V.V., Stillwater, Okla. 
Kinney, J. R., Public Works Dept., Kansas City, Mo. 
preteen C. C,, 7107 Cambridge Ave., University City, 


o. 

Koral, A., 212 Westmount, Columbia, Mo. 

Kuzma, A., 726 ASP., Norman, Okla, 

Landrum, R. A., Jr., 2728 Mateur Ave., Dallas, Tex. 
Lappan, R. L., Box 558 Vets. Vill., Stillwater, Okla. 
Larpenter, C. R., Gulf States Utilities Co., Beaumont, 


ex. 
Lawhead, L. N. (Student), Oklahoma A. & M. College, 
Stillwater, Okla. 
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Leon, A. D., Box 2244, College Station, Tex. 
Leonatti, L., Jr., 4268 San Francisco, St. Louis, Mo. 
Lilly, J . P., Jr. (Student), Texas Tech. College, Lubbock, 


ex. 

Lindahl, H. O. (Student), Kansas State College, Man- 
hattan, Kans. 

Livingston, H. R., 2501 Shakespeare, Houston, Tex. 

Loafman, A. W., Central Rural Elec. Co-op., Stillwater, 
Okla. 

Marcus, R. H., 6036 Washington, St. Louis, Mo. 

Margerum, D. L., 42 Beacon Ave., Ferguson, Mo. 

Marshall, K. R., Bendix Aviation Corp., Kansas City, 
M 


o. 

Martin, H. J., Box 370, R. R. 1, Clayton, Mo. ; 

McCallum, R. D., America Tel. & Tel. Co., St. Louis, 
Mo. 


McCalmont, R. V., 18 Lane G., Sunflower, Kans, 
McCarty, F. B., 1515 Parkway, Austin, Tex. 
McCoy, M. E., Jr., Arkansas Power & Light Co., Pine 


McKim, [., Jr., R. D. #3, Salina, Kans, 

Mein, A. E., Room 111, Defoe Hall, Columbia, Mo. 

Meyer, A. J. (Student), Oklahoma A. & M. College, 
Stillwater, Okla. 

Middleton, W. A., Shell Oil Co., Inc., Hobbs, N. Mex. 

Miller, W. M., Jr., 1623 Arkansas, Wichita, Kans. 

Montgomery, W. E., 3429 Princeton, Dallas, Tex. 

Moore, F. H., Pottsville, Ark. 

Moore, R. (Student), Univ. of Missouri, Columbia, Mo. 

Meni R. L. (Student), Univ. of Oklahoma, Norman, 

kla. 

Morphis, B. H., 103 Melrose Drive, Stillwater, Okla. 

Mosimann, W. J., Kansas City Power & Light Co., 
Kansas City, Mo. 

Mugford, E. G., General Elec. Co., Dallas, Tex. 

Nelson, E. A. A., Jr., Dallas Power & Light Co., Dallas, 


ex: 

Newby, H. D. (Student), Texas Tech. College, Lub- 
bock, Tex. 

Nichols, P., 2504 Twentieth, Lubbock, Tex. 

Nyblad, K. B. (Student), Kansas State College, Man- 
hattan, Kans. 

Oliver, H. R., Westinghouse Elec. Corp., Dallas, Tex. 

Pattinson, J. D. (Student), Kansas State College, Man- 
hattan, Kans. 

Patton, W. G., Houston Lighting & Power Co., Houston, 


Tex, 

Pendery, R. A. (Student), Univ. of Oklahoma, Norman, 
Okla. 

Pereboom, E, G. (Student), Univ. of Oklahoma, Nor- 
man, Okla. 


Perko, R. A., 2219 S. 11th St., St. Louis, Mo. 

Philley, W. M., Jr., 2100 Lyle Avenue, Waco, Tex. 

Pierce, R. R. (Student), Univ. of Oklahoma, Norman, 
Okla. 

Plackemeier, H. F., 208 A. E. 33rd, Bryan, Tex. 

Plourd, M. C. (Student), Univ. of Tex., Austin, Tex. 

Pokladnik, R. J., 4834 Gurley Ave., Dallas, Tex. 

Pomeroy, F. N. (Student), Missouri School of Mines, 
Rolla, Mo. 

Poppitz, R., Wagner Elec. Corp., St. Louis, Mo. 

Powers C., c/o Mrs. R. E. Bell, Box 364, Auburn, 


Purser, W. G., Jr. (Student), Univ. of Texas, Austin, 
Tex. 

Reed, J. C., Gulf Oil Refinery, Port Arthur, Tex. 

Reeder, H., Jr. (Student), Oklahoma A, & M. College, 
Stillwater, Okla. 

Rewerts, T. H., Rt. #2, Leoti, Kans. 

Rice, D. P., 503 E, 6th St., Rolla, Mo. 

Rickerson, D. M., 5401 Brookside Blvd., Kansas City, 
Mo 


Rizzo, i E. (Student), Univ. of Missouri, Columbia, Mo. 

Robertson, E. B., Jr. (Student), Univ. of Texas, Austin, 
‘Tex. 

Robbins, L. R. (Student), Univ. of Texas, Austin, Tex. 

Robin, M. T, (Student), Texas Tech. College, Lubbock, 


ex. 

Saffarrans, F, L., Jr., Rt. #3, Box 337, Arlington, Tex. 

Sandfield, S., Fargo Engg. Co., Austin, Tex. 

Sandiford, R. E., Box 471, State College, N. Mex. 

Sawyer, M. J., Plainville, Kans. 

Schauer, J. D., Univ. of California, Albuquerque, 
N. Mex. 

Sshoeners P. C,, Western Geophysical Co., Big Spring, 


ex. 

Scholl, B. E., Jr., City Public Service Board, San 
Antonio, Tex. 

Schultz, H. M., Cherry & Grim Sts., Texarkana, Ark. 

See, C. J., U.S.A.F, Office, Emerson Elec. Mfg. Co., 
St. Louis, Mo. 

Schneider, R. A., McDonnell Aircraft Corp., St. Louis, 
M 


oO. 

Schneider, R. B., 1320 Kimbrough, Springfield, Mo. 

Schuler, L. L., Jr.,.140 Robert Ave., Ferguson, Mo. 

Schweiger, R. J., Arma, Kans. 

Shannon, R, D. (Student), Oklahoma A, & M. College, 
Stillwater, Okla. 

shiney, J. M. (Student), Univ. of Kansas, Lawrence, 

ans. 

Singer, E. (Student), Univ. of Texas, Austin, Tex. 

Sinkovic, P. (Student), Kansas State College, Man- 
hattan, Kans. 

Simmons, M. G., Box 4743 College Station, Tex. 

Simon, D. R., 5367 Institute Lane, Houston, Tex. 

Skaggs, A. D., Oklahoma Gas & Elec. Co., Oklahoma 
City, Okla. 

Sean . F., Jr., c/o Mrs. Thelma B. Smith, Floresville, 

‘ex. 

Sorrells, W. E., Box 1292, Fayetteville, Ark. 

Spence, D, W., Univ. Trailer Park 17, Lake Austin Blvd., 
Austin, Tex. 

Spiegel W. F., Jr., Gulf States Utilities Co., Beaumont, 


ex. 
prneees J. E., 114 Bompart Ave., Webster Groves, 
to) 


Steele, O. P., III, Washington, Kans. 
Shea G. D., 210 W. McCarty St., Jefferson City, 
oO. 


Institute Activities 


Stoklas, F. P., 2405 Meadow Road, Albuquerque, 
. Mex. 
Street, J. R., Texas Employers Insurance Assn., Dallas, 


‘ex, 
alee GC. R., Unit 2, Apt. 4, Jordan St., Stillwater, 
kla. 


Sypert, R. E., Jr. (Student), Univ. of Texas, Austin, Tex. 

Tayi H. V. (Student), Texas Tech. College, Lubbock, 
‘ex. 

Tengdin, J. T., 3849 Charlotte, Kansas City, Mo. 

Terrell, J. C., A. T. & S. F. Ry. Co., Topeka, Kans. 

Terrell, J. G., 1617—6th St., Lubbock, Tex. 

Thiesen, C. J., Box 363, Arkansas City, Kans. 

Thomas, S. N., Box 505, State College, N. Mex. : 

Thompson, C. E., 1517B Brackenridge Apts., Austin, 


‘ex, 
Thomson, D. B. (Student), Univ. of Kansas, Lawrence, 
ans. ; 
Tidwell, B. B., 1541 N. W. 26th St., Oklahoma City, 
Okla 


Uhl, F. L., Box 450, Fayetteville, Ark. 

Unrein, L. C., City Engineer, Osborne, Kans. 

Van Meter, J. L., Route 2, Guthrie, Okla. , ; 

Vasilyadis, L. K. (Student), Univ. of Missouri, 
Columbia, Mo. 

Villa, F. J., Box 133, Fort Hancock, Tex. 

Vizzier, B. A., Box 1324, Fayetteville, Ark. 

Votaw, B. R. (Student), Texas A. & M. College, College 


Sta., Tex. 
Walkley, W. W. (Student), Univ. of Oklahoma, Norman, 


a. 
Walters, H. M. (Student), Univ. of Kansas, Lawrence, 


Kans. , 
Wantz, H. R., Jr. (Student), Washington Univ., St. 
Louis, Mo. 


Washburn, B. W., 3901 Mesa Verde Drive, Albu- 
querque, N. Mex. ‘ 

Webb, Bryan, Jr., 2224 N. 29th St., Ft. Smith, Ark. 

Webberman, B. M., Texas Power & Light Co., Dallas, 


Tex. 
Weber, W. E. (Student), Univ. of Texas, Austin, Tex. 
Weghorst, G. H. (Student), Texas A. & M. College, 
College Sta., Tex. 
Wegman, R. H., 4901 Claxton, St. Louis, Mo. 
Weinberg, S., 6213 Sherman St., Houston, Tex. _ 
Weintraub, B., 1324-A Goodfellow Blvd., St. Louis, Mo. 
Wells, J. A., Box 117 Wilson Center, Norman, Okla. 
Whitaker, T. N., Univ. of Houston, Houston, Tex. 
Whitwell, O. D., 1006 Tucker St., McKinney, Tex. 
Wightman, W. L. (Student), Kansas State College, 
Manhattan, Kans. 
Wilson, D, G. (Student), Texas Tech. College, Lubbock, 
Tex, 
Woerner, F. R., Texas Elec. Service Co., Wichita Falls, 
Tex. 
Wood, O. W., Jr., 1315 N. 5th, Wichita Falls, Tex. 
Woodcock, C. A. (Student), Univ. of Kansas, Lawrence, 


ans, ‘ 
Wright, D. B. (Student), Univ. of Missouri, Columbia, 


Mo. 
Wright, S. F., 120 Drive C., Sunflower, Kans. 
Wyhs, A., 1821 Watson, St. Charles, Mo. ; 
Young, C. G., Jr. (Student), Univ. of Texas, Austin, Tex. 
Zemanek, J., Jr. (Student), Univ. of Texas, Blessing, plex: 
Zimmerer, C. B., 2753-A Magnolia Ave., St. Louis, Mo. 


8. Paciric 


Adler, R. K., 299 Glendora Ave., Long Beach, Calif. 
Ambrosini, A. T., 1803 Austin Way, Santa Rosa, Calif. 
Ames, C. B., 5843 Chabot Rd., Oakland, Calif. : 
Astad, F. (Student), University of Southern Calif., 
Los Angeles, Calif. , 
Baldelli, H., 335 Ohio, Richmond, Calif. 
Barnes, R., 1317 Maine St., Richmond, Galit sae 
Barr, H. J., Gilfillan Bros., Inc., Los Angeles, Calif. 
Beal, O. W., Jr., 3053 Shattuck Ave., Berkeley, Calif. 
Bennett, R. R., Calif. Inst. of Tech., Pasadena, Calif. 
Benz, R. P., Arizona Edison Co., Inc., Phoenix, Ariz. 
Blomquist, W. H., Naval Civil Service, Inyokern, Calif. 
Brooks, J. L., 2315 Dwight Way, Berkeley, Calif. ‘ 
Brubaker, E, A., 1456 Washington Ave., aes Calif. 
Bryson, R. G., 1835 Addison St., Berkeley, Calif. 3 
Bulkley, E. O., 1532 Indiana Ave., So. Pasadena, Calif. 
Casey, A. F., 216 S. College St., LaHabra, Calif. _ 
Chalmers, S. M., 723 E. Moreland, Phoenix, Ariz. 
Chambers, E. H., Pacific Gas & Elec. Co., Oakland, 
Calif. ° 
Chester, J. E., Station KWRN, Reno, Nev. — 
Cokas, G., 1331 W. 89th St., Los Angeles, Calif. . 
Collins, R. G., 1080-C W. 31st St., Los Angeles, Calif. 
Comstock, G. E., III, 293 S. Chester Ave., Pasadena, 
Calif. 
Coogan, J. H., 124—14th St., Oakland, Calif. 
Cook, V. C., Jr., Westinghouse Elec. Corp., Los Angeles, 


if. 
Cox, J. W., Jr., 3434 McClintock Ave., Los Angeles, 
alif. 
Dominguez, CG. A. (Student), Univ. of S. Calif., Los 
Angeles, Calif. . 
Drapes, A. G., Ricketts House Caltech, Pasadena, Calif. 
Eifrig, G. R., Bldg. 212 B., Stanford Village, Stanford, 


Calif. J 
Ekparian, J., 4357 Eagle Rock Blvd., Los Angeles, Calif. 
Enenstein, N. H., Calif. Inst. of Tech., Pasadena, Calif. 
Engh, P. B., 11540 Pope Ave., Lynwood, Calif. 

Erigat, A., 2506 College Ave., Berkeley, Calif. ’ 
Escalante, L. E., 222 Commercial St., Richmond, Calif. 
Fast, Dee Pacific Gas & Elec. Co., San Francisco, 

Calif. 

Fenton, N. L., 1818 N. 12th St., Phoenix, Ariz. 
Freiberg, L., Friden Calc. Machine Co., San Seandro, 
Calif 


Galindo, L. A., 5111 Varne St., VanNuys, Calif. 

Gardner, C. R., Jr., 1732 W. 23rd St., Los Angeles, 
Calif. 

Gootherts, J. W., 686 Post St., San Francisco, Calif. 

Gift, M. F., 45051/2 Prospect Ave., Los Angeles, Calif. 

Harris, R. L, Jr 2304 Dwight Wa , Berkeley, Calif. 

Haynes, J. I., 3645 Grand, Walnut Park, Calif. 


ELECTRICAL ENGINEERING 


Heard, H. G., 2732 Hillegass Ave., Berkeley, Calif. 

Hendricks, G. R., Douglas Aircraft Co., Inc., Santa 
Monica, Calif. 

Herle, S. J., 829 Washington Blvd., Montebello, Calif. 

Hoexter, H., 2417 Blake St., Berkeley, Calif. 

Hoffman, S., 1735 LeRoy, Berkeley, Calif. 

Houghialiog, E, J. (Student), Univ. of Nevada, Reno, 


ev. 

Jenkins, G. W., Anachrome Corp., South Gate, Calif. 

Jen R. P., F. J. Early, Jr., Co., San Francisco, Calif. 
paren ad A., Dept. of Water & Power, Los Angeles, 


foo L. V., Univ. of Calif., Bowles Hall, Berkeley, Calif. 

asai, G. S., 2211 Pine St., San Francisco, Calif. 

Katz, I., Box T, Pacoima, Calif. 

Kidder, P. H., 932 Lehigh St., Altadena, Calif, 

Kim, P., 3833 Telegraph Ave., Oakland, Calif. 

Se A., Pacific Gas & Elec. Co., San Francisco, 
alif. 

Kopulsky, S., 2019 West View St., Los Angeles, Calif. 

Kostelac, J. F., 645 S. Mentor, Pasadena, Calif. 

Kreider, P. A., Marquardt Aircraft Co., Oxnard, Calif. 

Krumholz, I. L., 393 N. Euclid Ave., Pasadena, Calif. 

pate M., Jr., 8419 Halldale Ave., Los Angeles, 
alif, 

Lackey, P. J., J. W. Hill, Los Angeles, Calif. 

Larsen, A. L., 1671 Loma Vista St., Pasadena, Calif. 

Larson, H. T., Natl. Bureau of Standards, W. Los 

Angeles, Galif. 
ee raat R. H., 1451 Echo Park Ave., Los Angeles, 


alif. 
Likins, R. W., 2957 Southwood Dr., Alameda, Calif. 
Longley, F. P. C., The Pacific Tel. & Tel. Co., San 
Francisco, Calif. 
Meelis, R. S., California Inst. of Tech., Pasadena, 
if. 
Magid, M., 2724 Channing Way, Berkeley, Calif. 
Maree (Ms J., 39931/, So. Menlo Ave., Los Angeles, 
alif. 
Mazer, L., 1955 Chestnut St., Berkeley, Calif, 
McLeod, D. L., Univ. of Nevada, Reno, Nev. 
Meyer, J. G., 2852 California St., San Francisco, Calif. 
McIntosh, E. R., Southern California Edison Co., Los 
Angeles, Calif. 
McNichols, J. T., Southern California Edison Co., 
Los Angeles, Calif. 
McPherson, W. R., Jr., Major, USAF, Davis-Monthan 
AFB, Tucson, Ariz. 
Miller, E. F., 8664 Garden View Ave., South Gate, Calif. 
ieee S. D., 1522 N. VanNess Ave., Los Angeles, 


Nakamura, M., 5750 Harbord Dr., Oakland, Calif. 
Narasimhan, R., 332 S. Catalina Ave., Pasadena, Calif. 
Paulson, H. R., 1221 W. 19th St., Long Beach, Calif. 
Peterson, F. W., 1339 N. Park Ave., Tucson, Ariz. 
Phelan, R. E., c/o R. E. Carruthers, Seal Beach, Calif. 
Potter, J. O., Box 312, Novato, Calif. 
atte J. F., Jr., 217 W. Cypress Ave., Redlands, 
ali 


Rumer, W. I., Hughes Aircraft Co., Culver City, Calif. 

cena C. A., Jr., 906 Monroe St., Santa Clara, 
alif. 

Scott, W. G., Salt River Valley Water Users Assn., 

Phoenix, Ariz. 

Shaffier, N., State of California, Los Angeles, Calif. 

Simpson, R. J., Univ. of S. Calif., Los Angeles, Calif 

Skolnick, J., 601—63rd St., Oakland, Calif. 

Smid, R. J., 6933 Marconi St., Huntington Park, Calif. 

Smith, D. L., 10611/2 Spazier Ave., Burbank, Calif. 

Smith, H. S., Bechtel Corp., San Francisco, Calif. 

Smith, R. L., 4222—34th St., San Diego, Calif. 

Sneed, R. C., Jr., 341 Pacific Ave., Piedmont, Calif. 

coues “ C., Dept. of Water & Power, Los Angeles, 
alif. 

Spehar, W. P., 2613 Durant Ave., Berkeley, Calif. 

Sterling, W. V., Calif. State Polytech College, San Luis 

Obispo, Calif. 

Stevens, L. D., Jr., Univ. of California, Berkeley, Calif. 

Swartz, R. L., 416 Yale Ave., Berkeley, Calif. 

ES J., Jv., 705 Elvira Ave., Redondo Beach, 


Temple, F. J., 1139 S, Abbot, San Gabriel, Calif. 

epee, F Je U.S. Army, Oakland Army Base, Oakland, 
alif. 

Truitt, R. W., 1715 Beverly Place, Berkeley, Calif. 

Tyson, G., 3846 Berryman Ave., Culver City, Calif. 

Van Ackere, M. G., 1716 W. 67th St., Los Angeles, Calif. 

Viales, L. O., 252—16th Ave., San Francisco, Calif. 

Vierra, H. M., 2237C Central Ave., Alameda, Calif. 

ae, he L. (Student), Univ. of S. Calif., Los Angeles, 
alif. 

Weisner, E. F., 315 Melrose St., Modesto, Calif. 

Wenick, R. L., Hughes Aircraft Co., Culver City, Calif. 

Westburgh, V. B., 1661 Castilleja, Palo Alto, Calif. 

Wienand, F. B., The Pacific Tel. & Tel. Co., San Fran- 

cisco, Calif. 

Wizelman, A., 1735 LeRoy Ave., Berkeley, Calif. 

Woodbury, S., Bureau of Reclamation, Phoenix, Ariz. 

eee J. B., Dept. of Water & Power, Los Angeles, 

Calif. 
Wyche, F. R., 319 “B” S. Chapel, Alhambra, Calif. 
Yarbrough, H, C., Box 4674, Tucson, Ariz. 


9. NorrH WEstT 


Aburano, F., Boeing Airplane Co., Seattle, Wash. 

Adams, J. Q., Boeing Airplane Co., Seattle, Wash. 

Allen, S. L., Jr., 1559 Logan Ave., Salt Lake City, Utah 

Anderson, D. A., Intermountain Theatres Supply Co., 
Salt Lake City, Utah 

Barger, S. D., R. R. #1, Custer, Wash. 

Beck, V. L., 3059 S. W. Cascade Dr., Portland, Oreg. 

Benjamin, G. R., Winchester, Idaho 

Bernstein, T., Boeing Airplane Co., Seattle, Wash. 

Bigelow, G. W., 317 N. 12, Corvallis, Oreg. 

Blake, C. W., Bonneville Power Admin., Portland, Oreg. 

Bosshart, W. R., Bonneville Power Admin., Portland, 


Oreg. 
Brown, J. E., 935—25th Ave., Seattle, Wash. 


Aucust 1949 


Burlingham, A. C., P. O. Box 144, Rockaway, Oreg. 

Carter, J. (Student), Univ. of Washington, Seattle, 
Wash. 

Caswell, J. A., Route 3, Box 3460 K, Edmonds, Wash. 

Chappell, J. E., Box 128, Opportunity, Wash. 

Chittinanda, C, (Student), Univ. of Washington, Seattle, 
Wash. 

Christensen, R. L., 1568 E. Kappa Ave., Salt Lake City, 
U 


tah 
Clegg, J. C., 1532 Michigan Ave., Salt Lake City, Utah 
Coberly, W. G., 4926 N. “SA” St., Spokane, Wash. 
Dam, N. J., 1113 Lee Blvd., Richland, Wash. 
Decco, L. W., 619 S. Jackson, Butte, Mont. 
Derksema, M. C., Dave M. Lee Co., Seattle, Wash. 
Downing, J. R., 4059—8th Ave. N. E., Seattle, Wash. 
Dunn, H. A.,, Jr., Route 4, Box 187, Corvallis, Oreg. 
Erdle, H. R., 503 Gladstone St., Pullman, Wash. 
Ferguson, R. E., 312 S, 12th St., Corvallis, Oreg. 
Fisher, R. T., P. O. Box 238, Moscow, Idaho 
Foss, G. V., 3716 N. E. Hassalo St., Portland, Oreg. 
Gens, R. S., 3394 S. E. 21st Ave., Portland, Oreg. 
Gibbs, F. R., General Elec. Co., Bridger, Mont. 
Gill, F. K., Rt. 2, Box 2-C, Washougal, Wash. 
Gilson, R. J., 20 W. Koch St., Bozeman, Mont. 
Groo, R. M., 675 W. 4th North, Salt Lake City, Utah 
Gross, F. H., Bonneville Power Admin., Portland, Oreg. 
Hagiwara, P. K., 341—8th Ave., Seattle, Wash. 
Hamilton, F., Boeing Aircraft Co., Seattle, Wash. 
Hammond, C. K., 1412 W. Nora, Spokane, Wash. 
Hansen, D. T., Bureau of Reclamation, Ephrata, Wash. 
Hansen, J. T., 119 N. Ninth St., Miles City, Mont. 
Hazelton, J. L., 1029 East 62nd St., Tacoma, Wash. 
Higgins, F. G., 1730 W. Dean, Spokane, Wash. 
Hill, H. L., 965 Pine St., Salem, Oreg. 
Hill, J. R., 125 So. 9th E., Salt Lake City, Utah 
Holman, L. C., 1561 E. Sigma #6, Salt Lake City, Utah 
Hopkins, D. L., 308—8th St. N., Great Falls, Mont. 
Houck, D. A., 4816 Mayflower St., Seattle, Wash. 
Howard, J. S., 6-C-St., Bozeman, Mont. 
Huff, J. N., Boeing Airplane Co., Seattle, Wash. 
Hunich, K. H., Seattle City Light, Seattle, Wash. 
Johns, D. C., 6-B-St., Bozeman, Mont. 
Kelly, W. L., 911 S. 10th, Bozeman, Mont. 
Kelley, R. L., Bonneville Power Admin., Vancouver, 
Wash. 
Lafromboise, N. D., 1507 Porter St., Enumclaw, Wash. 
Lazarus, A., Boeing Airplane Co., Seattle, Wash. 
Lee, R., 1955 S. E. 28th Ave., Portland, Oreg. 
Leva, J., Jr., Pacific Tel. & Tel. Co., Portland, Oreg. 
Mackenstadt, R. A., E, 3811—6th Ave., Spokane, Wash. 
Marihart, D. J., R. R. #1, Carnation, Wash. 
atari R. L., Bonneville Power Admin., Portland, 
reg. 
Mills, R. D., Box 262 College Station, Pullman, Wash. 
Moody, T. W., 712 S. Willson, Bozeman, Mont. 
Moore, E. C., 1444 S. 12th St., Salem, Oreg. 
Moore, R. J., Bonneville Power Admin., Portland, Oreg. 
Myers, M. R. (Student), Montana State College, Boze- 
man, Mont. 
Nichols, R. S., 308 Kings Road, Corvallis, Oreg. 
Nordlund, L. H., 4322 So. Bell, Tacoma, Wash. 
ee D., 1579 E. Sigma Ave., Salt Lake City, 
ta 
Olen, Bs H. (Student), Univ. of Washington, Seattle, 
Wash, 
O’Neal, J. N., 7104 S. E. 19th Ave., Portland, Oreg. 
Palmauist, N. B., Jr., 502 S. E. 69th Ave., Portland, 
Oreg. 
Perry, F. E., Boeing Airplane Co., Seattle, Wash. 
Perry, J. R., P. O. Box 433, Glendive, Mont. 
Peterson, K. N., Boeing Airplane Co., Seattle, Wash. 
Poehls, V. J., 3707—4th Ave. S., Billings, Mont. 
Pooley, R. R., 720 North 13th St., Corvallis, Oreg. 
Rakel, W. F., West Linn, Oreg. 
Richardson, C. B., 2-A-St., Bozeman, Mont. 
Roy, G. M., General Elec. Co., Richland, Wash. 
Rubel, R. E., c/o F. E. Beckwith, 222 Cedar St., Shelton, 
Wash. 
Saiget, R. K., 374 1/2 Astor St., Astoria, Oreg. 
Samson, C. A., 4248 Pasadena Place, Seattle, Wash. 
Schwager, H. H., Schwager-Wood Corp., Portland, 
Oreg. 
Silverman, S. W., Boeing Aircraft Co., Seattle, Wash. 
Skoog, P. O., 218 E. 17th, Olympia, Wash. 
Smith, G. H., 4524 N, E. Fremont, Portland, Oreg. 
Sullivan, G. L., 1321 East Union St., Seattle, Wash. 
Swan, A. W., I. B. M. Corp., Seattle, Wash. 
Tallman, R. J., 3741—15th N. E., Seattle, Wash. 
Tamada, H. S., Boeing Airplane Co., Seattle, Wash. 
Taylor, D. C., Box 523, McMinnville, Oreg. 
Taylor, N. L., 1203 Maple, Pullman, Wash. 
Temte, J., 240 Bridgeway, Everett, Wash. 
Thompson, A. G., Pacific Tel. & Tel. Co., Seattle, 
Wash. 
Vogele, F. C., Northern Pacific Railway, Livingston, 
Mont. 
White, N. O., 2111 S. E. Orange Ave., Portland, Oreg. 
White, W. D., 10 Cedar Ave., Bozeman, Mont. 
Wilson, L. A. (Student), Univ. of Washington, Seattle, 
Wash 


ash. 

Wilson, R. A., (Student), Univ. of Washington, Seattle, 
Wash. 

Wong, D. D., 233 N. E. Tenth Ave., Portland, Oreg. 

Woods, R. E., 41 E. 1st North, Salt Lake City, Utah 


10. CaNnapDa 


Anderson, L. W., RCA Victor, Montreal, Quebec, 
Canada 

Bingley, C. R. T., 3006—5A St., W., Calgary, Alberta, 
Canada 

Bishop, A. A., City of Calgary Elec. Lt. Dept., Calgary, 
Alberta, Canada 

Brooks, A. A., Hydro Elec. Power Comm. of Ontario, 
Toronto, Ontario, Canada 

Bryant, D. W., Toronto Hydro Elec. System, Toronto, 

“ Ontario, Canada 


Institute Activities 


Cass, S., Ontario Hydro Elec. Power Comm., Toronto, 
Ontario, Canada 

Christie, R. G., Canadian Ohio Brass Co. Ltd., Niagara 
Falls, Ontario, Canada : 

Clarke, J. P., Canadian Westinghouse Co. Ltd., Hamil- 
ton, Ontario, Canada 

Corio, P., Canadian Broadcasting Corp., Montreal, 
Quebec, Canada 

Correll, W. H., Hydro Elec. Power Comm. of Ont., 
Toronto, Ontario, Canada 

Davison, J. M., Lt. RCN, HMCS “Stadaconna,” 
Halifax, Nova Scotia, Canada 

Dorward, F. R., Canadian General Elec. Corp., Peter- 
boro, Ontario, Canada 

Elliot, C. W., Canadian Westinghouse Co., Ltd., 
Hamilton, Ontario, Canada 

Forest, D. J., Alberta Government Telephones, Ed- 
monton, Alberta, Canada 

Galipeau, C., Canadian General Elec. Co., Peter- 
borough, Ontario, Canada 

Gardner, D. W., Ferranti Elec. Ltd., Mt. 
Toronto, Ontario, Canada 

Ghosh, S. K., 3506 University St., Montreal, Quebec, 
Canada 

Gurnham, J. A., Canadian National Rwys., Montreal, 
Quebec, Canada 

Holmes, D. L., Howard Smith Paper Mills Ltd., Mon- 
treal, Quebec, Canada 

Holmes, W. H., Station RCAF, Edmonton, Alberta, 
Canada 

Huxtable, V. J., Hydro Elec. Power Comm. of Ont., 
Toronto, Ontario, Canada 

Judd, A. S., Hydro Elec. Power Comm, of Ont., 
Toronto, Ontario, Canada f 

King, E. H., Bell Tel. Co. of Canada, Toronto, Ontario, 


Dennis, 


‘anada ‘ 

Kuster, R. E., Bell Tel. Co. of Canada, London, Ontario, 
Canada : 

Kovacs, R. V., Walter Dow Consulting Engrs., 
Montreal, Quebec, Canada ’ ; 

La Douceur, L. J., 1232 Gladstone, Windsor, Ontario, 
Canada 

Lauzon, E. P., Canada Packers, Ltd., Montreal, Quebec, 
Canada J 

Madsen, E., Canadian Westinghouse Co., Ltd., Hamil- 
ton, Ontario, Canada 

Mather, H. E., Dept. of Public Works, Calgary, Alberta, 
Canada : 

McMullan, J. R., 28 Blandford Ave., Toronto, Ontario, 
Canada é 

McPherson, N. F., West Monkton, Ontario, Canada 

Melville, J., Canadian Forest Products, New West- 
minster, British Columbia, Canada 

Nevison, R. D., Hydro-Elec. Power Comm., Toronto, 
Ontario, Canada 

Nixon, S., Canadian General Elec. Corp., Peterborough, 
Ontario, Canada 

Ormrod, K. R., Canadian General Elec. Co., Peter- 
borough, Ontario, Canada 

Overn, E. M., Calgary Power, Ltd., Calgary, Alberta, 
Canada ° 

Pattison, L. A., Shawinigan Water & Power Co., Mon- 
treal, Quebec, Canada 

Perreault, J., _Hydro-Quebec, Quebec, 
Canada 

Pigeon, P., Quebec Hydroelec. Comm., Montreal, 
Quebec, Canada 

Rogers, H. F., 2106—18A St., S. W., Calgary, Alberta, 
Canada 1 

Roper, G. J., 1717—5th Ave. N., Lethbridge, Alberta, 
Canada : 

Rosser, R. D. A., Canadian Westinghouse Co., Ltd., 
Edmonton, Alberta, Canada . 

Rutberg, J. R., City Light & Power Dept., Edmonton, 
Alberta, Canada 

Sawyer, W. A., Canadian General Elec. Co., Toronto, 
‘Ontario, Canada 

Somers, R. T., 3438 St. Famille St., Montreal, Quebec, 
Canada 

Speakman, F. G., Bell Tel. Co., Montreal, Quebec, 
Canada : 

Vallee, L. H., British Columbia Power Comm., Van- 
couver, British Columbia, Canada - 

Whincup, H. A., Hydro Elec. Power Comm. of Ontario, 
Toronto, Ontario, Canada ‘ 

Wight, W., Westinghouse Elec. Corp., Hamilton, On- 
tario, Canada 


Montreal, 


Elsewhere 

Alhashmi, H. A., College of Engg. & Tech., Aligarh, 
India 

Askar Gardezi., B. H., P.W.D. Bannu N.W.F.P., 
Pakistan 


Cope, J. H. W., Brimsdown Power Station, Enfield, 
Middlesex, England mess 

Furstenau, B. W., Lago Transport & Oil Co., Aruba, 
Netherlands West Indies ’ 
Gomez, A. (re-election), Compania Nacional de Fuerza 
Electrica, Antofagasta, Chile, South America 
Goossens, P. J., A VanDenHeuvel Portland 
Cement Co., Hemixem, Belgium 

Hayes, W. F., Creole Petroleum Corp., Caracas, Vene- 
zuela, South America 

Lowrie, D. W., Bolivian Power Co., Ltd., La Paz, 
Bolivia, South America : : é 

Mesiano, C. E., Ministerio daMarinha, Rio de Janeiro, 
Brazil, South America 

Mirza, K. K., Baghdad Light & Power Co., Baghdad, 
Iraq x} 

Parris, E. E., Guyuni Gold Fields, Guyuni River, British 
Guiana, South America 

Rose, F. G., Bulolo Gold Dredging Ltd., Bulolo, New 
Guinea 5 

Tanguis, W. P., International Machinery Co., Lima, 
Peru, South America 


Total to grade of Associate 


United States, Canada, and Mexico, 2,221 
Elsewhere, 13 
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Report of the Board of Directors 


THE BOARD OF DIRECTORS of the 
American Institute of Electrical Engineers 
presents to the membership its 65th annual 
report, covering the fiscal year ending 
April 30, 1949. It contains a brief summary 
of the principal activities of the Institute 
during the year, a general balance sheet 
showing the financial condition of the 
Institute at the close of the fiscal year, a 
statement of cash receipts and disbursements, 
and a schedule of securities owned. Ad- 
ditional information regarding the activities 
appeared in issues of Electrical Engineering. 


BOARD OF DIRECTORS’ MEETINGS 


Five meetings of the Board of Directors 
were held during the year, two in New 
York, N. Y., one in Mexico, Federal District, 
Mexico, one in Milwaukee, Wis., and one in 
Dallas, Tex. 

Information regarding many of the more 
important matters which were considered 
by the Board of Directors appeared in 
various issues of Electrical Engineering. 


INSTITUTE VISITS BY PRESIDENT LEE 


Alabama 


Southern District Meeting, Birmingham 


Arizona 


Arizona Section and University of Arizona Branch, 
Phoenix 


California 


Stanford University Branch, Stanford; University of 
California Branch, Berkeley; University of Santa Clara 
Branch officers, Santa Clara; San Francisco Sec- 
tion; California Institute of Technology Branch, 
Pasadena; University of Southern California Branch, 
Los Angeles; Los Angeles Section; San Diego Section 


Canada 


Vancouver Section and University of British Columbia 
Branch officers; Toronto Section; Montreal Section; 
St. Maurice Valley Subsection, Shawinigan Falls; 
Ottawa Subsection; Niagara International Section, 
Niagara Falls, N. Y. 


Colorado 


Denver Section and University of Wyoming, Colorado 
Agricultural and Mechanical College, University of 
Denver, and University of Colorado Branches; Uni- 
versity of Colorado Branch, Boulder 

District of Columbia 


Middle Eastern District Meeting, Washington; Joint 
AIEE-Institute of Radio Engineers-National Bureau of 
Standards Conference on High-Frequency Measure- 
ments, Washington 

Florida 


South Florida Subsection, Miami; North Florida Sub- 
section, Gainesville; University of Florida AIEE-IRE 
Joint Student Branch, Gainesville 


Illinois 
Chicago Section, with Counselors and Chairmen of 
Branches at Illinois Institute of Technology and North- 


western University; dedication of new Electrical 
Engineering Building, University of Illinois, Urbana 


Indiana 


Fort Wayne Section; University of Notre Dame Branch, 
Notre Dame; South Bend Section 


Maryland 


Maryland Section and Johns Hopkins University Branch, 
Baltimore 


Massachusetts 


Pittsfield Section; Summer General Meeting, Swamp- 
scott 


Michigan 
Michigan Section, Detroit; joint meeting of University 
of Detroit and Wayne University Branches, Detroit; 
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Michigan State College Branch, East Lansing; Univer- 
sity of Michigan Branch, Ann Arbor; luncheon for 
Counselors of these Branches, Detroit 


Missouri 

St. Louis Section; luncheon meeting of St. Louis Section 
Executive Committee with Counselors and Chairmen of 
University of Missouri, Washington University, and 
Missouri School of Mines Branches, St. Louis; Wash- 
ington University Branch, St. Louis; Kansas City Sec- 
tion and University of Kansas and Kansas State College 
Branches, Kansas City 


Montana 
Montana Section, Butte 


New York 


Joint meeting of Student Branches in New York City 
District, New York, with ten Branches represented; 
New York Section; Winter General Meeting, New 
York; Schenectady Section; Union College and Rens- 
selaer Polytechnic Institute Branches, Schenectady; 
Syracuse Section; University of Syracuse Branch; 
Rochester Section; Ithaca Section with Binghamton 
Area Subsection; District 1 Executive Committee, 
Schenectady 


North Carolina 


North Carolina Section and University of North Carolina 
and Duke University Branches, Raleigh 

Ohio 

Toledo Section; Dayton Section; Columbus Section 
and Ohio State University Branch; Cleveland Section, 
Case Institute of Technology Branch, and Fenn College 
Branch, Cleveland; Mansfield Section; Akron and Can- 
ton Sections joint meeting, Akron; University of Akron 
Branch; Cincinnati Section and University of Cincinnati 
Branch 


Oregon 

Portland Section; Oregon State College professors of 
electrical engineering, Corvallis 

Pennsylvania 


University of Pennsylvania and Drexel Institute of 
Technology Branches, Philadelphia; Philadelphia 
Section; Lafayette College Branch, Easton; Lehigh 
University Branch, Bethlehem; Lehigh Valley Section, 
Reading; Pittsburgh Section and Carnegie Institute of 
Technology, University of Pittsburgh, West Virginia 
University, and Pennsylvania State College Branches, 
Pittsburgh; Erie Section; I.S.A. Convention joint 
with AIEE Committee on Instruments and Measure- 
ments, Philadelphia; Johnstown Subsection 


Tennessee 
Memphis Section 


Texas 
South West District Meeting, Dallas 


Utah 

Utah Section and University of Utah Branch, Salt Lake 
City 

Vermont 

North Eastern District Conference on Student Activities, 
Burlington 

Virginia 

Virginia Section with Western Virginia Subsection and 
Virginia Polytechnic Institute and Virginia Military 
Institute Branches and professors representing the Uni- 
versity of Virginia Branch, Roanoke 

Washington 


Richland Section; 
Meeting, Spokane— 


Seattle Section; Pacific General 


West Virginia 
West Virginia Section, Charleston 
Wisconsin 
Midwest General Meeting, Milwaukee 
ANNUAL MEETING 

The 65th annual business meeting of the 
Institute was held in Mexico, Federal 
District, Mexico, June 23, 1948. The 
annual report of the Board of Directors for 
the fiscal year which ended April 30, 1948, 
was presented in abstract by Secretary H. 
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H. Henline, who also presented reports of 
the Committee of Tellers on the vote of the 
membership on constitutional amendments, 
and on the election of officers whose terms 
were to begin on August 1, 1948. In the 
absence of Treasurer W. I. Slichter, his 
report on Institute finances was presented 
by Secretary MHenline. President-Elect 
Everett S. Lee was introduced, and re- 
sponded with a brief address. Institute 
prizes for technical papers were presented. 
The Lamme Medal for 1947 was pre- 
sented to  Past-President A. M. Mac- 
Cutcheon, retired Vice-President of the 
Reliance Electric and Engineering Com- 
pany, Cleveland, Ohio. The president’s 
address was delivered by Blake D. Hull. 


GENERAL MEETINGS 


Four general meetings were held during 
the year, and a brief report on each follows. 


Summer General Meeting. The 64th Sum- 
mer General Meeting was held in Mexico, 
Federal District, Mexico, June 21—25, 1948, 
with a registration of 1,074. The program 
included the special opening inauguration 
ceremony presided over by President Miguel 
Aleman of the United States of Mexico, 
19 technical sessions, 2 administrative con- 
ferences, and the official annual business 
meeting of the Institute. Social and enter- 
tainment features included a banquet Mon- 
day noon sponsored by the Secretary of 
National Economy and by the Federal 
Commission of Electricity, at which about 
1,300 persons were present by invitation; 
a reception and luncheon in honor of the 
Board of Directors; a banquet and grand 
ball; a symphonic concert; exhibition of 
Mexican dances; ladies’ events; and clos- 
ing ceremonies and reception. 


Pacific General Meeting. The Pacific 
General Meeting was held in Spokane, 
Wash., August 24-27, 1948, with a regis- 
tration of 375. There were a general 
session, seven technical sessions, two Student 
sessions, a meeting of the District 9 Executive 
Committee, a luncheon conference on 
Student activities, and an informal meeting 
of Section officers of Districts 8 and 9. 
Members and guests attended a luncheon 
meeting of the Spokane Chamber of Com- 
merce on Tuesday, addressed by President 
Lee, and a joint luncheon with the Asso- 
ciated Engineers of Spokane was held on 
Wednesday. Other events were inspection 
trips, a golf tournament, ladies’ entertain- 
ment, president’s reception and dance, and 
a banquet. 


Midwest General Meeting. The second 
annual Midwest General Meeting was held 
in Milwaukee, Wis., October 18-22, 1948. 
The registration was 1,507. The program 
included an opening general session, ad- 
dressed by Mayor Frank P. Zeidler of 
Milwaukee, and President Everett S. Lee, 
and 34 technical sessions and conferences, 
with 125 papers of wide variety in the fields 
of power, industry, communication, and 
basic sciences. There were about 30 com- 
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mittee meetings and luncheons. Many 
members and guests attended a ijuncheon 
in the Allis-Chalmers clubhouse Tuesday. 
Other events included inspection trips, a 
stag-smoker with entertainment, a banquet 
and dance, an extensive ladies’ program, 
and a ‘‘Gemuetlichkeit.”’ 


Winter General Meeting. The Winter 
General Meeting was held in the Hotel 
Statler, New York, N. Y., January 31- 
February 4, 1949, with a registration of 
2,896, and a record program of 55 technical 
sessions and conferences, and presentation 
of 233 papers. In a general session, the 
Edison Medal for 1948 was presented to 
Dr. Morris E. Leeds, Chairman of the 
Board, Leeds and Northrup Company, 
Philadelphia; an address on “The Profes- 
sional Estate’? was delivered by Charles E. 
Wilson, President of the General Electric 
Company; and President Everett S. Lee 
gave an address on ‘Our Institute.’’ Ap- 
proximately 80 meetings of technical and 
administrative committees were held. In 
addition, there were inspection trips, a 
smoker, a dinner-dance, and ladies’ enter- 
tainment events. 


DISTRICT MEETINGS 


Middle Eastern District Meeting. ‘The 
largest meeting ever held by the Middle 
Eastern District was held in Washington, 
D. C., October 5-7, 1948. The registration 
was 715. In 20 technical sessions, 70 
technical program and District papers were 
presented. Ina general session, addresses 
were given by President Lee, and Dr. F. 
B. Silsbee, Chief of the Division of Optics and 
Electricity of the National Bureau of Stand- 
ards. Dr. Silsbee was introduced by Past- 
President William McClellan, honorary 
Chairman of the Meeting Committee. The 
program included inspection trips, a smoker, 
a dinner-dance, and events for the ladies. 


Southern District Meeting. A Southern 
District Meeting was held in Birmingham, 
Ala., November 3-5, 1948, with a registra- 
tion of 334. The program included an 
opening session with addresses by the 
Honorable Cooper Green, President of 
City Commission of Birmingham, F. B. 
Weiss, Chairman of the Meeting Committee, 
President Everett S. Lee, and Vice-President 
J. H. Berry, who were introduced by H. J. 
Scholz, Chairman of the Alabama Section. 
In five technical sessions, many papers of 
particular interest in the South were pre- 
sented. There were inspection trips, two 
banquets, a District Executive Committee 
meeting, and ladies’ events. 


South West District Meeting. A_ highly 
successful meeting was held in Dallas, Tex., 
April 19-21, 1949, with a registration of 
783, including slightly more than 300 
students. ‘The features included two general 
sessions, one with addresses by President Lee 
and Dr. Jack T. Wilson, and the other with 
five addresses on ““The Electrical Engineers’ 
Contribution to the Growth of the South- 
west,”’? a meeting of the Board of Directors, 
seven technical sessions with 27 papers, two 
student sessions, two luncheons, a smoker 
and buffet supper, a banquet and dance, 
inspection trips, and ladies’ events. 


SPECIAL TECHNICAL CONFERENCES 


A special technical conference is a rela- 
tively new type of meeting, which is held 
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independent of general and District meetings. 
It may be defined as a program of panel 
discussions, technical papers, or exhibits 
under the auspices of a national technical 
committee in co-operation with an AIEE 
local Section. The purpose of these meet- 
ings is to expand technical committee 
activities on individual specialized subjects 
and to serve the interest of members and 
nonmembers on that subject. The scope 
of the conference is meant to be national in 
interest, technical in character, and con- 
centrated as to subject matter toward one 
particular industry or objective. It also is 
intended to further the program of expanded 
Institute activities by taking the Institute to 
members, and at the same time to stress its 
potential value in advancing the AIEE into 
new fields by demonstrating in a forceful 
manner to engineers inside and outside the 
membership that the Institute does have a 
place for all, and is definitely interested in 
providing ways and means for discussing 
and ironing out their technical problems. 

Operating under the foregoing principles, 
the following conferences were held during 
the past fiscal year. 


Conference on Electric Welding was held in 
the Rackham Memorial Building, Detroit, 
Mich., December 6-8, 1948, sponsored by 
the Committee on Electric Welding, in co- 
operation with the AIEE Michigan Section, 
the Detroit Section of American Welding 
Society, and the Industrial Electrical Engi- 
neers Society of Detroit. The conference 
provided an opportunity for the presentation 
of papers and discussions among an audience 
of persons primarily interested in are and 
resistance welding. The program was 
planned to cover many timely and vital 
topics of interest to manufacturers, designers, 
users, and the utilities which supply the 
power. Six sessions provided for the pres- 
entation of 31 papers. ‘The total attendance 
at the conference was 436; advance regis- 
tration was 178. Orders for proceedings 
at the conference were 235. A _ special 
inspection trip was planned to the Ford 
Motor Company’s River Rouge Plant, and 
was attended by 194 persons. During the 
3-day conference, 336 persons attended the 
special luncheons. 


Conference on Electronic Instrumentation in 
Medicine and Nucleonics was held in the 
Engineering Societies Building, New York, 
N. Y., November 29—December 1, 1948, 
sponsored jointly by committees of AIEE 


and the Institute of Radio Engineers. Com- 
mittees included the Subcommittee on 
Nucleonic Instrumentation of the Com- 


mittee on Nucleonics and the Subcommittee 
on Electronic Aids for Medicine of the 
Committee on Electronics; also the Com- 
mittee on Nuclear Studies of the Institute 
of Radio Engineers. These three groups 
found an area of common interest, and 
combined their efforts to conduct an interest- 
ing and informative conference. The pro- 
gram was planned to interest the several 
groups of technical specialists: one day for 
papers of interest to medical people, one for 
engineers and physicists, and another com- 
bined the interests of both medical and 
technical people. Six sessions provided for 
the presentation of 26 papers. The total 
attendance at this conference was 547 
persons; advance registration 250. An 
interesting exhibit of nuclear radiation in- 
struments, which was provided by the Atomic 
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Energy Commission, accompanied this con- 
ference. 


Conference on High-Frequency Measurements 
was held in Washington, D. C., January 
10-12, 1949, sponsored jointly by the AIEE, 
the Institute of Radio Engineers, and the 
National Bureau of Standards. It brought 
together those interested in high-frequency 
measurements and measuring apparatus. 
The program was planned to include surveys 
of various branches of the art and the pres- 
entation of the latest developments in 
measuring technique. Four sessions pro- 
vided for the presentation of 25 technical 
conference papers. The total attendance 
at this conference was 584; advance regis- 
tration more than 200. 

In addition to the technical sessions, 
inspection trips were arranged to the Naval 
Research Laboratory, the Naval Ordnance 
Laboratcry, and the National Bureau of 
Standards. At a special luncheon at the 
Roger Smith Hotel on January 11, the 
guests were addressed by President Everett 
S. Lee, Dr. Stuart L. Bailey, President of IRE, 
and Dr. E. U. Condon, Director of the 
Bureau of Standards, each expressing the 
belief that many benefits to all and en- 
couragement for future progress would be 
derived from the exchange of technical 
knowledge at these conferences. 


Conference on Industrial Application of Electron 
Tubes was held at the Statler Hotel, Buffalo, 
N. Y., April 11 and 12, 1949. This confer- 
ence was sponsored by the Subcommittee 
on Electron Tubes of the Committee on 
Electronics, and the Subcommittee on 
Electronic Control of the Committee on 
Industrial Control, jointly with the Niagara 
Frontier Section. ‘The conference provided 
an opportunity to discuss the application of 
electron tubes in the industrial field, with 
presentation and discussion encouraged 
among the audience of people primarily 
interested in the application and operation 
of tubes in this field. A program was 
planned to cover experiences of manu- 
facturers, designers, and users. Four ses- 
sions provided for the presentation of 20 
papers. The total attendance was 229; 
with an advance registration of 152. Orders 
for proceedings at the conference were 118. 

A special inspection trip was planned to 
Westinghouse Electric Corporation’s Motor 
and Control Plant in Buffalo. A portion 
of the control division of this plant is devoted 
to the manufacture of electronic control 
equipment. The Monday evening dinner 
featured an address on the control aspects of 
atomic power by Dr. Karl H. Kingdon of 
the General Electric Company. 


Conference on Electrical Engineering Problems 
in the Rubber and Plastics Industries was held 
at the Hotel Portage, Akron, Ohio, April 26, 
1949, sponsored by the Subcommittee on 
Rubber and Plastics of the Committee on 
General Industry Applications, in co-opera- 
tion with the Akron Section. This con- 
ference provided an opportunity for the 
presentation of papers and discussions of 
electrical problems in the rubber and plastics 
industry. Two sessions provided for the 
presentation of ten papers, with full dis- 
cussion at the end of each session. ‘The total 
attendance at this conference was 191; 
with an advance registration of 168. Orders 
for proceedings at the conference were 99. 

Because of the lack of time at the one-day 
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conference, the committee was unable to 
schedule any special events except the 
noonday luncheon. For next year’s con- 
ference, the committee is hoping to extend 
the time to two days in order to cover more 
fully the problems at hand. This was the 
second conference conducted by the com- 
mittee on this subject. 


General Committees 


FINANCE COMMITTEE 


The fiscal year ending on April 30, 1949, 
as was indicated by preliminary figures, 
shows an operating deficit of about $18,000. 
This shortage, together with temporary 
needs for cash during the latter part of the 
year, has been met by withdrawals from the 
reserve capital fund. These transfers will 
be repaid early in the new fiscal year. 
Certain remedial factors are now in opera- 
tion, which, it is hoped, will minimize or 
obviate such transfers in the near future. 
They were reflected in the adoption in 
October 1948 of a balanced budget for the 
year October 1, 1948, to September 30, 
1949; and performance under this budget 
so far has been approximately in line with 
its provisions. Principal among these re- 
medial factors are 


1. Substantially increased advertising rates in Electrical 
Engineering. 

2. Establishment of registration fees for general and 
District meetings. 


3. Price scales for Institute publications designed to 
make them approximately self-supporting. 


4. Wholehearted co-operation by those committees 
responsible for sizable expenditures in the effort to con- 
fine their expenditures within limits set by the budget. 


In spite of these encouraging signs, the 
financial future of the Institute is by no 
means a clear picture, and the Special 
Committee on Institute Dues appointed a 
year ago by President Hull is continuing to 
function. In response to one of its recom- 
mendations, the principal spending com- 
mittees have submitted 5-year forecasts of 
their financial requirements, which now are 
being studied by the Finance Committee 
with the objective of preparing a 5-year 
budget. The special committee then will 
use this and other information to assist it 
in recommending a policy concerning the 
dues situation. In the meantime, the 
existence of the reserve capital fund is the 
“‘shock absorber’? which enables our activi- 
ties to continue unimpaired and to be 
enlarged where necessary to meet the de- 
mands of the ever-enlarging electrical 
industry. 


COMMITTEE ON PLANNING AND 
CO-ORDINATION 


The committee held four meetings during 
the fiscal year, in August and October, 
1948, February and April, 1949. It is 
expected that a meeting will be held during 
the Summer General Meeting. 


Meetings. Consideration and approval 
was given to a number of Institute general 
and District meetings scheduled to be held 
during 1950, 1951, and 1952, at various 
locations. It has been found desirable to 
schedule these at least two, and preferably 
three, years in advance in order to obtain 
suitable hotel accommodations. 


Registration Fees. ‘The matter of registra- 
tion fees to be charged at general and Dis- 
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trict meetings has been reviewed at various 
times. A fixed schedule of fees was adopted 
in 1948, whereby, at general meetings 
members pay a registration fee of $3 and 
nonmembers $5, while at District meetings 
members pay $2 and nonmembers $3. 
Families of members and Student members 
are not charged any registration fee. The 
purpose of these fees is to assist in defraying 
the expenses of the technical activities of the 
meetings. Recently the Committee on 
Planning and Co-ordination reviewed this 
situation to determine what fees, if any, 
should be paid by guest speakers, non- 
members presenting papers, applicants, and 
so on. The committee recommended, and 
the Board of Directors approved, the follow- 
ing supplemental schedule: 


Guest speaker—No fee. 
Nonmember presenting paper—Nonmember fee. 
Applicant for membership—Member fee. 


Attendance at meetings jointly sponsored with other 
societies—Fees are to be agreed upon beforehand with 
the other society, either a each society charging its 
members according to its own rules, or 6 all in attendance 
being charged in accordance with AIEE rules; means 
of identification to be agreed upon. 


Attendance at social functions only—No fee. 


From all reports, the charging of registra- 
tion fees during the past year has not aroused 
any substantial adverse criticism, and the 
money so collected has been decidedly 


beneficial in assisting to maintain a balanced 
budget. 


Technical Activities. The Technical Ac- 
tivities Subcommittee has well served as the 
correlating agency of the several co-ordinat- 
ing committees, and has handled a number 
of specific projects, including the preparation 
of ‘‘Administrative Scope for Technical 
Co-ordinating Committees’? and a manual 
for technical conferences. 

Several organization changes have been 
arranged for in the co-ordinating and tech- 
nical committee setups. Several important 
subcommittees have been elevated to full 
committee status, and this has proved 
advantageous. The co-ordination group on 
Communication and Science has been en- 
larged and split into two co-ordinating 
groups, Communication, and Science and 
Electronics. The Communication Co-ordi- 
nating Group will have seven technical 
committees, and the Science and Electronics 
Co-ordinating Group will have eight tech- 
nical committees. 

The scopes of several new _ technical 
committees now are being prepared. 


Professional Group. ‘The Professional Ac- 
tivities Subcommittee has provided a scope 
for the Bylaws for the Committee on Educa- 
tion, which recently was transferred to 
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the list of general committees and placed 


under the Professional Group Co-ordinating 
Committee. 


Legislation and Tax Status. The committee 
has given a great deal of consideration to the 
tax status of the AIEE as it might be affected 
by activities in the field of legislation per- 
taining to engineers. The New York State 
Tax Department recently ruled the Institute 
to be exempt from New York State Un- 
employment Tax. 


Uniform Grades of Membership. ‘The com- 
mittee has endorsed the statement of uniform 
grades of membership as adopted by the 
ECPD committee on Professional Recogni- 
tion, and this has been approved by the 
Board of Directors. 


Volta Memorial Fund. A _ specific pro- 
cedure for handling this memorial fund was 
drafted, and it is expected this will be sub- 
mitted to the Board of Directors for approval 
at the June meeting. 


Prize Awards. Action has been initiated 
for a detailed review and analysis of the 
Institute’s procedure for handling prize 
awards. 


Technical Conferences. The policy to be 
followed in planning and conducting tech- 
nical conferences has been discussed in 
detail, and the manual which is being 
prepared on this subject is expected to 
facilitate and encourage holding of such 
conferences, which have proyed to be highly 
successful. 


PUBLICATION COMMITTEE 


The publication policy, which became 
effective January 1, 1947, has been con- 
tinued in operation. This policy provides 
for three publications: Electrical Engineering, 
Transactions, and Proceedings, together with 
advance photographic copies of papers 
regularly approved for presentation at 
meetings. Each of these publications was 
described briefly in an article entitled: 
‘“ATEE Publication Services Reviewed for 
Membership” (EE, Apr °49, pp 348-9), with 
a detailed statement telling how each 
publication might be procured. ‘The num- 
ber of pages of published material is reported 
in Table I for the calendar year 1948, so 
that it readily may be compared with the 
amount of material published during pre- 
vious years. 


Electrical Engineering. With the growth 
of the Institute in numbers of members and 
Student members, the circulation of Elec- 
trical Engineering has increased steadily from 
an average of 40,375 copies for the preceding 
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= Electrical Engineering Transactions Only 
Technical Transactions Technical 
Year Articles News Sections Papers Discussions Totals 
NQAT Gonecsisregeistens HER ke Om daat Onn AWE hee Gane’ 600); vars seperate BAZ geneiiete teeter LGB iA rade aneetstota er 2,028 
Ee a acidto aernide PL Nios aati oe 31 GUAT aitey toes, egers UES Sars cone © Cee o oe no VEAP nie 1,922 
TAS eset 2 PRE WII OCs Oe PH ATENEO Nel i ES Peicro oie Aka 12D S aieest ete cee AD cueteieiare. sce Aerioix 1,480 
V94G 2 reterrisis a 3 BO5)\atroke cereals 315 Sapam BO 2io sreyeva ereiieta aie ADA? taken tcors slereter BAC he rae a 1,806 
19475 Saar ceets 806 josie s untae CU Rt che his Ot OTIS o 0 BO chs np HS MAGS erento) sist alee bee he aceite so. 2,896 
BER cee c@bonc B32 acim certs 395 5. atnapo tres n.s)s1a es ine exeye Veena 4s 85 tee aici = erates AT DT ttaas-s estes S2i4* 


* Preprinted in 227 sections of AIEE Proceedings, except for a 17-page technical paper in Electrical Engineering. 
+ Preprinted in 247 sections of AIEE Proceedings requiring a total of 2,090 pages. 
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Table Il. Classification of Articles in Electrical Engineering in Seven Broad Fields 


May June July Aug.Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Total 
Generalinteresth (fri ccistta cn aelesiscterse Drea MOCHA =: cls SielgusPehecauertutee tp levee Wiehe aun ote ToL CE ios TOTO ii 
AUG a OH al Scepter ot oreyere: atcrgroavorsturk ay croton av tuiunarayatanereetwiel esate Datilecs ete 2 ACS GEL RAT eS AO ACI NCED 1 8 
DGIENMAG a rssh eae sisal Bo avers: A Gis niteee oan a iciebis nee SR ercte rai ay cPar stella s OS rein eers 32 
Communication......... 0.5* 2 Distereist Mjeverapevaie  atohege te lefele th gmt oneal 1 3 3 pusilistere ya U2 so 
Powers Tei eer ae pelctes 2b tce oe es aa | 2 aes AO Pr LEE Se ae 2 ia.c ROTI 1 255 
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* Half values assigned to articles which fall in two fields. 


year, as compared with 47,800 copies for 
the current year, with an all-time high of 
52,100 copies for the April issue. The 
increase in circulation, combined with a 
ten per cent increase in the cost of printing 
and an advance in paper prices has been 
partly offset by reducing the yearly content 
by 135 pages, and using a paper of slightly 
less weight. In Table II, is presented a 
classification of articles in Electrical Engineer- 
ing in seven broad fields. By judicious 
selection of technical papers of broader 
interest, and by giving preference to the 
papers which are shorter (six pages or less), 
the table shows that about the same number 
of articles have been published in the last 
half of the year, under the reduced page 
budget, as was published during the first 
half of the year. On inquiry in various 
sections of the country, it has been reported 
that the 135 pages have not been missed. 

In the selection of articles for each issue, 
an attempt has been made to carry one or 
two articles in each of the six broad fields 
shown in Table II. The increase in the 
numbers of communication, educational, 
and general appliance engineering articles 
in recent months has met with favor. As 
time goes on, the totals for each of these 
six broad fields will be more nearly propor- 
tional to the number of members in these 
fields of endeavor. 


Advertising. The amount of advertising 
received has held up very well, and it is 
expected that the gross revenue will total 
approximately the $180,000 estimated at 
the beginning of the appropriation year. 
The 331/; per cent increase in rates, which 
became effective February 1, 1948, still has 
not been in effect for a sufficient time to 
derive the full gross revenue for the duration 
of the appropriation year. In view of the 
large circulation, and, after consideration 
of the circulation and rates of eight similar 
magazines, the committee thought the rates 
for Electrical Engineering were disproportion- 
ate. However, on recommendation of the 
advertising director, the committee agreed 
that now was not an appropriate time to 
raise the advertising rates further. 


Transactions. Volume 67 of the 1948 
Transactions has been made available in 
two parts—part I, which consists of 862 
pages, contains the papers which were 
presented during the first half of the year, 
and it was made available last December. 
Part II, which consists of 952 pages, includes 
the papers which were presented during the 
last half of the year, the Board of Directors’ 
report, and a complete index, was made 
available in May. In this way, half of the 
papers have been made available six months 
sooner, and the bulk of the volume has been 
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reduced. On recommendation to the Board 
of Directors, the Student subscription rate to 
the Transactions has been raised to $5, the 
same as for members. 


AIEE Proceedings. As an interim service 
to members who are specialists, and Student 
members only, single copies of the 1948 
papers correlated with discussion, if any, 
have been made available in 247 sections 
to those filling out order forms published 
every few months in Electrical Engineering. 
Ten per cent of the papers are free to 
members and additional papers are available 
at ten cents each. In the case of Student 
members, there is no free allowance. A 
total of 6,295 orders for Proceedings were 
received during 1948. ‘These orders average 
8!/2 papers per order form, and represent 
a distribution of 53,500 copies. Most of 
the copies ordered are free copies, and the 
total receipts were $644. By publishing a 
reference on the cover of the April issue 
to the location of the Proceedings order form 
in the advertising section, 54 per cent more 
orders have been received during the first 
ten days than were received during the same 
interval for the December order form. At 
this date, it is not known whether the 
procedure has merely advanced the time for 
ordering the papers, or there has been a 
substantial increase in the number of orders. 


Review of Publication Policy. ‘The present 
publication policy is being reviewed, a 
number of suggestions and constructive 
criticisms have been received from members 
and officers, and all of them are being given 
careful study. Among them, two important 
suggestions are listed: 


(a). To abandon the Proceedings entirely and issue 
quarterly Transactions with the papers correlated in six 
subject divisions: communication, electronics and 
science, power systems, power equipment, general 
applications, and industry. This plan involves pro- 
viding one or two such Transactions each quarter to each 
member without charge, and with a nominal price for 
any others. According to a preliminary estimate, one 
free division would cost approximately $3,700 less than 
the present cost of Proceedings and Transactions. ‘Two 
divisions free would cost approximately $22,000 more. 


(6). As an alternate to a: To publish more technical 
material in full in Electrical Engineering to the extent of 
the additional expense in a. 


Special Publications. During the year, the 
following four special publications have 
been made available, and others are in 
prospect. These special publications fill a 
specialized need—they are published entirely 
on a self-supporting basis, and made available 
to members at cost, and in general at double 
the cost to nonmembers, through announce- 
ments published in Electrical Engineering 
from time to time. 


1. Telemetering, Supervisory Control, and Associated 
Circuits (September 1948). 
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2. Electrical Engineering Problems in the Rubber and 
Plastics Industries. 


3. Electron Tubes for Instrumentation and Industrial 
Use. 


4. Elements of Nucleonics for Engineers. 


Preprints. ‘Technical papers approved for 
presentation at meetings have been made 
available in advance by a photolithographic 
process. A few of the papers not considered 
of permanent-record value have been made 
available as miscellaneous papers on an 
advance-copy-only basis. For the purposes 
of discussion, the free allowance to authors 
has been increased to ten copies, and the 
allowance to committees has been liberalized 
to 50 copies to the sponsoring committee. 
Other copies are sold to members at a price 
of 30 cents each, and to nonmembers at a 
price of 60 cents each. In general the 
system has been working satisfactorily, and 
it is believed to be more nearly on a self- 
supporting basis. 


SECTIONS COMMITTEE 


Section Activities. Section activities have 
continued to expand at accelerated postwar 
levels. A new Section has been formed at 
Miami, Fla., and several new Sections are 


in the process of formation. New Sub- 
sections have been formed in_ various 
Sections. 

Booklet-—‘‘ The Electrical Engineer.” A sub- 


committee of the Sections Committee and 
of the Committee on Student Branches has 
revised the booklet, ‘“The Electrical Engi- 
neer,’’? and presented it to the headquarters 


staff for reprinting. 


Prize Award Rules. A subcommittee of 
the Sections Committee has prepared a 
revision of the Institute Prize Paper Rules 
for final consideration at the June meeting 
of the Section Delegates. After approval, 
it will be presented to the Committee on 
Planning and Co-ordinating and the Com- 
mittee on Award of Institute Prizes for final 
approval. 


Meetings of the Sections Committee. A 
meeting of the Sections Committee was held 
during the Winter General Meeting. Three 
meetings are scheduled for Section delegates 
during the Summer General Meeting. 
These will include the Delegates’ Get- 
together on Monday evening, June 20; 
a meeting to initiate an aggressive publicity 
program by the Sections on Tuesday morn- 
ing, June 21; and a Section Delegates’ 
Conference on Tuesday afternoon, June 21. 


Co-operation With Other Institute Committees. 
The Sections Committee has actively co- 
operated with several Institute general 
committees, including Transfers, Member- 
ship, Student Branches, and the Technical 
Activities Subcommittee of the Committee 
on Planning and Co-ordination. At the 
request of the Technical Activities Sub- 
committee, a revised draft of the proposed 
policy on conduct of technical conferences 
was prepared and submitted. 


Section Finances. A subcommittee of the 
Sections Committee under the chairmanship 
of G. W. Bower, Vice-President of District 2, 
is conducting a survey and study of the 
problem of Section finances for the next 
5-year period. This study is being made in 
accordance with the action of the Board of 
Directors during the Winter General Meet- 
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Table Il. 


Section and Branch Statistics 


For Fiscal Year Ending April 30 


1944 1945 1946 1947 1948 1949 
Sections 
Number of Sections.............- UAE gina (eR pone (Ei saead TD tac: Blanes 84 
Number of meetings held......... 13855, cinieists 884. osu. 5 2 Ose LS Doorn Hers WF O4O esl sie 1,561 
otal attendancey ecm ates sists ists BSRIZO eee ciee SG D4 Olas terete tS3e5Sive ee 15551649 cern 109: O37 sc cteee 128,025 
Branches 
Number of Branches............. WL nn P25 wire ciel $258.6 cra9 WAGs taste P27 ccataratels 129 
Number of meetings held......... yb a oe he SE otic CLG arate LOTS rere MA TOE crite ts 1,350 
Total attendance syicasc iio nctneise sea OG snares 17) A Sierayeev ales 22 fOaA eines 405669 Ae siaiete FT, 040 eros 103,828 
ing, wherein a recommendation of the compasses insulation levels, insulation 
Special Committee on Institute Dues re- strengths, apparatus design, and similar 


quested a survey of Institute finances for the 
coming 5-year period. 


COMMITTEE ON RESEARCH 


The activity of the committee consisted of 
the sponsorship of a symposium at the 
Winter General Meeting on the subject 
““New Tools for Research and What They 
Promise for Electrical Engineering.’ Sev- 
eral papers were presented, all of which 
were well received. Attendance was approxi- 
mately 200. Plans for a similar session on a 
different subject are being formulated for 
the 1950 Winter General Meeting. 


STANDARDS COMMITTEE 


During the year, the administration of the 
Standards Committee was unfortunately 
interrupted by the untimely death of its 
Chairman, Dr. Reginald L. Jones, who had 
for many years past given tirelessly of his 
time and of his tremendously capable ca- 
pacity. 

The Secretary, H. E. Farrer, who served 
the committee exceptionally well for more 
than 25 years, was retired at the end of the 
calendar year 1948 under the Institute’s 
retirement system, and has been succeeded 
in this assignment by J. J. Anderson, Jr. 

In the field of Standards or Codes de- 
veloped or revised, the past year saw the 
completion of the following: Industrial 
Control (revised); Marine Rules (further 
revision); Master Test Code for Tempera- 
ture Measurement in Electric Apparatus; 
Graphical Welding Symbols; Mercury 
Arc Rectifiers (revision); Letter Symbols 
for Electrical Quantities; Transformers, 
Regulators and Reactors (revision); Steam 
Turbine Generators (revision); Speed Goy- 
erning of Prime Movers (revision). 

It has been determined finally between 
ASA and co-operating bodies that the size 
of published Standards will be changed to 
81/2 by 11 inches, and for the AIEE this 
was put into effect during the year. New 
binders for the 81/2 by 11 size now have been 
provided, and the Institute’s entire existing 
stock of Standards on hand have been re- 
punched so they will fit both old and new 
binders. 

A new Standards co-ordinating com- 
mittee, designated as number 8, to be 
known as the Committee on Co-ordination 
of Insulation, has been formed under the 
chairmanship of J. H. Foote. This com- 
mittee includes the entire AIEE delegation 
to the Joint Committee on Insulation be- 
tween AIEE, Edison Electric Institute, and 
the National Electrical Manufacturers Asso- 
ciation. The scope of this activity en- 
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technical aspects. 

The C40 Sectional Committee on Storage 
Batteries, one of the important ASA activities 
for which AIEE is sponsor, is being reacti- 
vated pursuant to getting at the revision 
of the storage battery Standards. 

In the international field, a very successful 
conference session was conducted in Mexico 
City during the Summer General Meeting. 
Papers were presented outlining the stand- 
ardization procedures employed in the 
United States, the use of Standards as tools 
by industry, emphasis on safety codes, and 
papers indicating the application of Stand- 
ards to two specific types of apparatus. 
The entire top echelon of the Mexican 
Department de Normas participated in the 
conference, and were very cordial in con- 
ducting interested visitors through their 
facilities and in discussing together standards 
problems. Sendr Rafael Illescas Frisbie, 
Director General de Normas, visited this 
country soon after the meeting, and it is 
believed a real forward step in understanding 
and co-operation was accomplished. 

Further in the international field, the 
AIEE Committee on Marine Transportation 
was asked to assume international standards 
work in the marine field. Representatives 
thereof met in London. 

One knotty problem entered into during 
the year and carrying over is that of tem- 
perature limits for switchgear in enclosures 
as controlled by cable insulation. This 
problem was assigned to a special subcom- 
mittee under the chairmanship of J. E. Clem. 


UNITED STATES NATIONAL COMMITTEE OF 
THE INTERNATIONAL ELECTROTECHNICAL 
COMMISSION 


Meetings of the following advisory com- 
mittees of the International Electrotechnical 
Commission were held: A.C. 6: Lamp 
Caps and Holders, March 1948, The Hague; 
A.C. 28: Co-ordination of Insulation, June 
1948, Paris; A.C. 18: Electrical Installa- 
tions on Shipboard, July 1948, London; 
A.C. 30: Extra-High Voltages, July 1948, 
Paris; A.C. 31: Flameproof Enclosures, 
July 1948, London; A.C. 32: Fuses, July 
1948, London. In Stockholm, Sweden, 
October, 1948—Council; Committee of 
Action; A.C. 6: Lamp Caps and Holders; 
A.C. 9: Electric Traction; A.C. 12: Radio 
Communication; A.C, 23: Electrical Ac- 
cessories; A.C. 33: Capacitors. 

The advisory committees have under way 
considerable technical work and much 
progress has been made. None of this work 
has resulted as yet in the submission of 
proposals for international agreement. Due 
to the lapse in the work during World War 
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II, it is to be expected that some time will 
elapse before standard proposals can be 
put into shape for international adoption. 

The meetings of the council and the 
Committee of Action were devoted to the 
administrative and financial affairs of the 
commission. Due to the transfer of the 
central office of the IEC from London to 
Geneva, Switzerland, during the previous 
year, adjustments were necessary. The 
offices in Geneva are now completely 
equipped and in a position adequately to 
service the work of the IEC. At Stockholm, 
work was actively begun on a revision of the 
Statutes, Rules of Procedure, and Directives 
for the Advisory Committees. The statutes 
were last revised in September 1913, and in 
the intervening years had become partially 
out of date. It is hoped that the revision 
of these fundamental documents of the IEC 
will be completed in the near future. 

To date, a meeting of A.C. 14: Trans- 
formers, has been held in London, March 
1949. The following meetings have been 
scheduled for the coming year: A.C. 32: 
Fuses, May 1949, Paris; and at Stresa, 
Italy, June 1949: A.C. 1: International 
Electrotechnical Vocabulary; A.C. 8: 
Standard Voltages and Current Ratings, 
High-Voltage Insulators; A.C. 10: In- 
sulating Oils; A.C. 17: Switchgear; A.C. 
22: Electronic Devices; Council; Com- 
mittee of Action. 


TECHNICAL PROGRAM COMMITTEE 


Technical Programs. ‘The technical ac- 
tivities of the Institute are at the highest 
level in history as a result of the efforts of 
31 technical committees, the largest number 
ever to serve the Institute. The Winter 
General Meeting program was enlarged to 
provide for the presentation of 233 papers, 
145 of which were conference papers. Both 
of these figures are new meeting records. 

In Table IV, the number of papers pre- 
sented at each of the seven meetings which 
were held during the year are given, together 
with the attendance. This table would 
show a greater increase in the yearly number 
of papers presented but for the fact that 
only half as many papers as usual were 
presented at the Summer General Meeting. 
One of the reasons for the smaller number of 
papers at the Mexico City meeting was the 
great amount of time required to provide 
preprints in both English and Spanish. 
The Mexican members were responsible for 
translating and reproducing the preprints in 
Spanish. The local members were most 
appreciative of having the papers available 
in their native language and, of course, the 
results were made available to a much 
larger number of engineers. The large 
number of sessions, conferences, and papers 
would indicate that the Institute is on its 
way toward a greatly expanded program of 
technical activities. ‘This increase may be 
attributed to growth in membership and the 
increase in the number of technical com- 
mittees from 21 to 31. In addition the 
Institute is served also by six joint sub- 
committees, 


Planning for Programs. ‘The recent creation 
of seven new technical committees has 
increased the number of these committees 
serving the Institute to a total of 38, which 
in itself will continue to make available to 
the Institute an increased number of tech- 
nical meetings and papers. ‘The committee 
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Table IV. Number of Papers Presented During the Year Ending April 30, 1949* 


Advance Conference Transac- 
Meeting District Copy Only Papers tions Total Attendance 
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70 ..64 QT aati erates 215 FanOLciassttetsieverece 7,684 


* Repeated presentations not included. 


now is reviewing papers for the Summer 
General Meeting, the meeting having been 
designed to fit in with the meeting of the 
American Society for Engineering Education 
to be held concurrently in Troy, N. Y. This 
kind of co-ordinated activity with other 
technical organizations also has added to 
the general activity in the electrical engi- 
neering field; each technical committee is 
attempting to work jointly, in so far as 
possible, with other technical bodies whose 
work affects it. In the arrangements of 
programs, an attempt has been made to 
cover all new developments in the field of 
electrical engineering and the allied arts. 
The geographical location of meetings also 
has been taken into consideration, and 
papers have been presented which were of 
particular interest in certain regions. 


Analysis of Subject Matter. With special 
reference to the 1948 Summer General 
Meeting, the technical program was planned 
to present the latest trends and developments 
in a number of specialized fields of electrical 
engineering that were of particular interest 
to Mexican engineers. Among these were 
papers on paper and textile mills, petroleum 
and steel production applications, hydro- 
electric power and irrigation and mining 
operations. At the Pacific General Meet- 
ing, the emphasis was on transmission and 
distribution, while at the Middle Eastern 
District Meeting the larger number of papers 
were on subjects in the fields of air and 
marine transportation. A field relatively 
new to electrical engineers was covered at 
the Midwest General Meeting in a conference 
on ore beneficiation. Also presented, in the 
industrial field, was a symposium on speed 
regulating systems for sectional paper ma- 
chine drives and an all-day conference on 
automatic contouring for machine tools. 
At the Winter General Meeting, a widely 
diversified program was highlighted by a 
conference on energy sources and sym- 
posiums on gas turbines for power generation 
and new tools for research. 


Future Meetings. The program for the 
Summer General Meeting has been com- 
pleted, and those for the Pacific General 
Meeting and the Fall General Meeting are 
well under way. 


BOARD OF EXAMINERS 


Statistics relating to the number of cases 
handled by the Board of Examiners during 
the year 1948-49 are given in Table V. 
The current total represents an increase of 
60 per cent over 1947-48. These figures 
are exclusive of those covering ‘“‘enrolled 
Students,’’ which rose from 5,894 to 9,265, 
or about 58 per cent. The increase in the 
current total is principally in the applica- 
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tions for admission to the grade of Associate, 
this increase being 85 per cent. 

Due to the increase in the membership of 
the Board of Examiners to 30, it has been 
possible to handle this larger volume of 
work with only one meeting over those 
regularly scheduled. 

The large increase in Associate admissions 
and Student enrollments is principally 
due to the greatly increased enrollment in 
schools under the G. I. Bill of Rights. The 
Associate increase has come from _ those 
whose schooling was interrupted by the war 
and who have now finished the two or three 
remaining years. The Student enrollment 
has come largely from those who have taken 
advantage of the G. I. Bill of Rights to start 
their electrical engineering education. 

There is need to re-emphasize the state- 
ment in last year’s report to the effect that 
it is still necessary to ask frequently for 
more detailed statements of record and 
additional supporting references. A mere 
statement of dates and titles of positions 
held is not sufficient to enable the Board of 
Examiners to arrive at a decision on eligi- 
bility. 

The Board of Examiners regrets the loss, 
through retirement, of its former Secretary, 
H. E. Farrer. His services to the Board 
through the years have been invaluable. 


COMMITTEE ON CONSTITUTION AND 
BYLAWS 


Submitted by the committee on June 2, 
1948, and adopted by the Board of Directors 
on June 24, 1948, were the following recom- 
mendations: 


Bylaws. A new section defining the scope of the 
Committee on Institute Publicity was added and became 
Section 78 in the 1948 “Year Book.” The name was 
changed in October to Committee on Public Relations. 
Section 83 was amended to give the Standards 
Committee increased authority in the adoption of 
Standards. 

A new section regarding the establishment of Subsections 


(or Divisions) was added, and became Section 41 in 
the 1948 “Year Book.” 


A new section relating to the disfranchisement of a 
Section of the Institute was added, and became Section 
44 in the 1948 “Year Book.” 


Submitted by the committee on September 
24, 1948, and adopted by the Board of 
Directors on October 19, 1948, were the 
following recommendations: 


Bylaws. Section 105 (Section 107 in 1948 “Year Book’) 
was amended to omit any reference to a limiting price 
for Transactions. 


Sections 67, 69, 71, 72, 75, 81, 84, and the new section 
on Committee on Transfers (became Sections 66, 77, 
82, 69, 74, 81, 80, and 86 in 1948 “Year Book”) were 
amended to add the sentence, ‘‘At least one member 
of the committee shall be a member of the Board of 
Directors.” 


Submitted by the committee on January 
20, 1949, and adopted by the Board of 
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Directors on February 3, 1949, were the 
following recommendations: 


Bylaws. A new section defining the scope of the 
Members-for-Life-Fund Committee was added, and will 
be placed between Sections 73 and 74, as printed in the 
1948 “Year Book.” 


Section 31 was amended to clarify the matter of voting 
privileges of alternates to District Executive Committee 
meetings. 


Submitted by the committee on March 
29, 1949, and adopted by the Board of 
Directors on April 20, 1949, were the follow- 
ing recommendations: 


Bylaws. Section 55 was amended to allow Student 
members to purchase current Transactions at the same 
price extended to members. A new section defining 
the scope of the Committee on Education was added, 
and will be placed between Sections 70 and 71, as printed 
in the 1948 “Year Book.” 


HEADQUARTERS COMMITTEE 


The principal activities of the committee 
were the supervision of the cleaning of all 
rugs in the Directors’ room, Members Room, 
and the hallways; shampooing of all 
upholstered furniture in these rooms; re- 
upholstering of three overstuffed chairs in 
the Directors’ room, and repainting of all 
venetian blinds in both rooms; and the 
submission to United Engineering Trustees 
of a suggestion that AIEE participate in 
proposed changes in the first floor lobby of 
the Engineering Societies Building, and 
contribute proportionately to the cost of 
such changes on the basis that: AIEE retain 
its own Board room for meetings of Directors 
and other large groups, and AIEE make use 
of smaller rooms as necessary for meetings 
of small groups. 

The committee has under consideration 
the matter of polishing the table in the 
Board of Directors room, and provision of a 
sectionalized glass top. Some further up- 
holstering may be necessary during the com- 
ing year, and the possibility of new lighting 
fixtures in the Directors’ room will be con- 
sidered. 


COMMITTEE ON PUBLIC RELATIONS 


The Committee on Public Relations, 
formerly known as the Committee on In- 


Table V. Applications for Admission and 
Transfer, 1948-1949 


Applications for Admission 
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8 
Applications for Transfer 
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Not recommended. 6.05056. 03008000 38 
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Students 
Recommended for enrollment as Students..... . 9,265 
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stitute Publicity, has been guided in its 
activities during the past season by a state- 
ment of policy adopted by the Board of 
Directors during the summer of 1948. 
This-statement reads in part as follows: 


It is the policy of the Institute that public knowledge 
and understanding of the [Institute’s activities and 
public confidence in its members and their work be as 
widespread as possible... . 


To accomplish these purposes and to promote the 
prestige of membership in the Institute, an active 
publicity program is necessary. Such a program 
should be integrated and continuous. It should reflect 
the Institute’s position of responsible leadership in the 
scientific and engineering world and as the authoritative 
source of information regarding broad advances in the 
art of electrical engineering. 


In former years the committee had as its 
principal duty the publicizing of the Winter 
General Meeting. To implement the 
Board’s statement of policy, a program was 
undertaken which promises to widen greatly 
the public’s appreciation of Institute ac- 
tivities. This program is based largely on 
active co-operation with Section officers 
throughout the United States. 

Publicity for the Winter General Meeting 
again was handled by professional counsel, 
Raymond C. Mayer, who has served effec- 
tively in the past, provided press releases 
and services which resulted in broad news 
coverage. The Committee on Public Rela- 
tions assisted as far as possible in the publicity 
activities of the local committee covering the 
South West District Meeting, and _ will 
assist in connection with the Summer 
General Meeting. 

The program of “integrated and con- 
tinuous”? publicity has enlisted the lively 
support of the Sections Committee. As an 
experimental part of the program, a pub- 
licity kit of instructions, suggestions, and 
samples of written material has been dis- 
tributed to the Sections for trial and com- 
ment. It is expected that experience with 
this material during the next year will lead 
to the exploration and improvement of 
means for co-operation between the Com- 
mittee on Public Relations and the AIEE 
leaders throughout the country. A half-day 
session of the Sections Committee at Swamp- 
scott, Mass., will be devoted to the discussion 
of the kit and other phases of Institute 
public relations. 

Plans to provide more active publicity for 
general and District meetings are also 
under way. A great deal remains to be 
done to carry out the Board’s policy, but a 
good beginning has been made. 


COMM ITTEE ON SAFETY 


The Committee on Safety has been active, 
both in holding a conference and meetings 
of importance to the Institute, and in 
launching projects for promoting a better 
appreciation of safety and for implementing 
safety into practice. 

A project of outstanding importance which 
has been considered intensively throughout 
the year by the committee and by a special 
subcommittee is that relating to research on 
resuscitation from electric shock. Analysis 
of reports of electric shock accidents shows 
that about a third of the victims made un- 
conscious, but given artificial respiration 
with the promptness that should promise 
success, fail to recover for causes generally 
unknown. The doubtful and unknown 
elements in this situation long have blocked 
any substantial improvement in the re- 
suscitation ratio of shock victims. In this 
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committee’s considered opinion, this block 
will continue until removed by research. 

A research program for this purpose, 
therefore, has been carefully drawn up by 
members of the committee, including engi- 
neering and medical authorities on electric 
shock. The three Schools of Engineering, 
Hygiene, and Medicine of the Johns Hopkins 
University have offered to carry out this 
research jointly if the necessary financial 
support can be secured. ‘The program has 
the endorsement of the Accident Prevention 
Committee of the Edison Electric Institute. 
The carrying out of this research not only 
should provide information on reasons for 
present failures, but also explore promising 
improvements in methods of resuscitation. 
The Board of Directors of the Institute has 
endorsed this proposed research, and hopes 
the electrical industry can provide the 
necessary financial support. 

During the year, the steering committee 
held numerous meetings for the purpose of 
preparing an authoritative pamphlet which 
would present the hazards of low-voltage 
electric shocks, how electrocution occurs, 
and the safety features of electrical codes 
in prescribing proper wiring and vigilant 
maintenance as means of mitigating the 
hazards of low-voltage shocks. ‘The prepa- 
ration of such a pamphlet which would be 
worthy of the dignity of the Institute was 
proposed at the 1948 Winter General 
Meeting as a means of aiding in the dis- 
semination of information on _ electrical 
hazards and safety practices. Although its 
context is still in the formative period, the 
pamphlet is being pressed for early com- 
pletion. 

A comprehensive bibliography on safety 
is under preparation to supplement a prior 
edition which covered safety conferences up 
to 1942, and it is planned that it will be 
available during the next administrative 
year. 

The committee has co-operated with the 
Sections and Student Branches Committees 
with the objective of promoting continuing 
interest in safety throughout the AIEE 
membership by the nationwide activities of 
these committees. 

Various committee members gave ad- 
dresses on pertinent phases of safety before 
AIEE Sections, chapters of the National 
Safety Council, meetings of the American 
Society of Safety Engineers, industrial 
accident prevention groups, electrical asso- 
ciation meetings, and other technical groups. 
W. R. Smith, C. F. Dalziel, and W. B. 
Kouwenhoven have given addresses on 
different aspects of low-voltage shock 
hazards, and Robin Beach on electrostatic 
fire and explosion hazards in industry. 
Other members have been active in pro- 
moting safety within their respective or- 
ganizations. 

Several members of the committee were 
appointed to serve as liaison representatives 
with correlated committees of the Institute 
and with national organizations, such as, 
the American Society of Safety Engineers, 
Edison Electric Institute, National Fire 
Prevention Association, and others. 

W. R. Smith, representing AIEE on the 
National Fire Waste Council, attended the 
annual meeting in Washington. ‘The chair- 
man, Robin Beach, represented the In- 
stitute on The President’s Conference on 
Industrial Safety—being a member of the 
steering committee and of the Subcommittee 
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on Machine Safeguarding. During the 
year, he attended three meetings of this 
conference in Washington. W. B. Kouwen- 
hoven and W. T. Rogers, of the Committee 
on Safety, also attended the general con- 
ference meetings. 

During the 1949 Winter General Meeting 
the Committee on Safety held a _ well- 
attended Conference on Control of Electrical 
Hazards in Rural Areas. The program 
included a treatise by Professor C. F. Dalziel 
on American and European practice in the 
manufacture and operation of electric fences 
and on the hazards of improvised or im- 
properly designed systems. The papers on 
low-voltage shocks to cattle and to personnel 
on farm properties by W. B. Buchanan and 
J. H. Waghorne of the Hydro-Electric 
Power Commission of Ontario were reports 
of several years’ investigations into this phase 
of the electrical hazards. A. H. Schirmer 
supplemented these papers on shock hazards 
arising from improper grounding by graphi- 
cally presenting the code requirements for 
their elimination. These papers are being 
prepared for Transactions, as they summarize 
the findings from a long-range study, the 
collection of extensive field data, and 
recommendations for safe practices which 
possess outstanding value on this subject. 


COMMITTEE ON TRANSFERS 


The present Committee on Transfers has 
endeavored to continue the efforts of its 
predecessor committees in complying with 
the requirements of the bylaws calling for 
encouragement of the Sections in their local 
transfers work, co-operation with the Sections 
committees, acting as a medium of exchange 
of ideas, and working toward the preparation 
and maintenance of an operations guide for 
the local committees. Encouragement of 
and co-operation with the local Sections has 
been accomplished through answering all 
inquiries addressed to the committee and 
through issuance of a letter and questionnaire 
to all Section committees on transfers. 

The committee met at the Winter General 
Meeting, at which time a clarification of the 
principles, policies, and objectives of grade 
transfer work was developed. ‘These may be 
stated as follows: 


1. Each member of the Institute should be in the 
highest grade for which he is qualified. 

2. The impetus for transfer should come from without. 
No member should be overlooked. The initiative for 
advancing a man in grade preferably should come from 
his fellow engineers (although the prerogative to take 
the initiative himself should remain unimpaired). 


3. The initiating and follow-through action for transfer 
best can be undertaken by each Section through the 
medium of a hard working standing Committee on 
Transfers. 


4. Each Section committee on transfers should be, 
in effect, a “Junior Board of Examiners” undertaking 
the careful preliminary screening of each and all mem- 
bers of the Section. 


Also on February 1, 1949, an informal 
report on transfers work was presented at a 
meeting of the Sections Committee. 

The importance and status of Section 
committees on transfers cannot be over- 
emphasized. There seems to be general 
agreement with the idea of Section com- 
mittees on transfers having the status and 
importance of being in effect ‘‘Junior Boards 
of Examiners.” 

D. E. Moat, Chairman of the Committee 
on Transfers for the past two committee- 
years, perhaps has stated this conception 
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best in his report presented at the Summer 
General Meeting in 1948: 


The primary determination of when a member is 
qualified for a higher grade should be in the hands of the 
local committee on transfers. The procedure of trial 
application to the Board of Examiners should be 
abandoned except in borderline cases when for some 
peculiar reasons the local committee cannot decide. 


The Board of Examiners, of course, should be the last 
word, charged with the maintenance of the standards 
and quality of membership, but the local committee 
should be, in effect, a “Junior Board of Examiners” 
which nine times out of ten could come up with the 
recognized correct answer. 


The whole problem is one of definition placed in the 
hands of recognized people in each Section and which 
people should so clearly understand the requirements 
that they can fairly judge, approve, or disapprove, the 
qualifications of an applicant. 


As an example, the Committee on Trans- 
fers of a Section having a membership of ap- 
proximately 800 submitted 132 cases for 
transfer to the Board of Examiners over a 
two year period, of which only one case was 
disapproved. 

A guide or manual of recommended 
procedure for Section transfer work is re- 
garded as one of the most important objec- 
tives of the committee. Such a manual 
can be prepared best as the result of polling 
the Sections as to how past transfer sugges- 
tions have been received and acted on, and 
how the various Sections conduct their 
transfers work. From this information, the 
best material can be selected and combined 
into a master plan or manual of procedure. 
Toward this end, a questionnaire was sent 
to the Sections under date of March 18, 
1949. In addition to questions as to com- 
mittee procedures and suggestions, questions 
were included for the purpose of revealing 
the present extent and nature of Sections 
transfer activities throughout the Institute. 

Other projects in which the Committee 
on Transfers is active are as follows: 


1. Assistance in publicizing advantages of the higher 
grades. 


2. Assistance in working toward improvement of the 
AIEE system of grades. 


3. Improvement of proposal and application transfer 
forms. 


Replies to the questionnaire are being 
currently received, and it is hoped that 
returns will be adequate to permit analysis 
and preparation of a proposed manual of 
procedure for presentation at the scheduled 
meeting of the committee at the Summer 
General Meeting. 

In the letter of transmittal accompanying 
the questionnaire sent to the Sections on 
March 18, 1949, the following statements 
were included by way of encouragement to 
the Section committees on transfers: 


The importance of Section work on transfers cannot 
be overestimated. We, on the national committee 
on transfers, have come to regard a Section committee 
on transfers as a “Junior Board of Examiners,” a 
“Court of Honor,” sitting in accurate appraisal of a 
man’s professional record in an endeavor to determine 
whether or not he merits the honor of advancement to 
a higher grade as a badge of recognition conferred on 
him by his professional associates. It is to be empha- 
sized, however, that such a committee performs a screen- 
ing function only, and in no way: 


1. Replaces or changes the present constitutional pro- 
cedure whereby the final decision as to whether or not 
an applicant qualifies rests with the national Board 
of Examiners. 


2. Replaces the present right of individual members 
to take the initiative for their own transfer. 


The committee’s reaction from contact 
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with the Sections over the past year is that 
interest in transfers work is very much on the 
increase throughout the Institute. The 
committee will continue to endeavor to 
move ahead in this very important work. 
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Membership in the Institute increased 
by 2,391 members in the year ending April 
30, 1949. This was the largest growth on 
record, amounting to 373 more than the 
previous maximum of 2,018 in 1946. Total 
membership reached 30,791. Table VI of 
membership statistics shows the nature of 
the changes in membership during the year. 

Applications from new members shows 
the basis for the new records being set in 
Institute growth. Applications from Stu- 
dent members for Associate grade reached 


Table VII. Number of Applications 
Received From Student Members and 
From All Others 


. 


Year Ending 


April 30 Students All Others Total 
1 seus Srp ZA crete iter ZG 2. apace 4,478 
UOAB es eicfeeisie A leretats tetera Diol Di aertesasntere BFS 
POAT Goa cciaciele OSS ialssaters Par oh can 3,269 
ESA Getine keene SU Bones A Dis AOS che eres eat 2,761 
TOAD etersisis se shste BAO, feticrsts Zi Vil Diveleten ce bs 2,428 
£944 ainsi ays AG Glos asters; PEDO Be teterstouses 2,374 
LOA Seta eee HOO evepieis see 1,431. 2,214 


Table VIII. Number of Student Mem- 
bers as of April 30 


: a New 
(> EMEA high of 2,286, compared with 1,481 Year Applications Renewals Total 
in 1948. This trend of increased applica- 
tions from students reflects the large enroll- 
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students for election to Associate grade. on ae: oe oe a ea RA PS 08: ae 
See Table VII. 19am es: DiS i amit. 35000) eee. 5,712 

This trend of growth from the student 
group is still on the increase due to the fact ; 
that the peak graduation of electrical Table IX. Record of AIEE Membership 
engineering students in the war-swollen 
cycle will not be reached before 1950 or Total Total Total 
1951. Year Mayi1 Year Mayi1 Year May 1 
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members in other categories. This is  1886.---. 250 1908.... 5,674 1930....18, 003 
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with 693 in the previous period. _ 1903.....2,229 1924....16,455 1946....25,090 
Activity of the District vice-chairmen was N04 Aone 3027 1925.22.17,319 1947. 2 26,470 
outstanding during the year. From two to 1905..... 3,460 fo . Seve nie Fas 
four letters were sent by each vice-chairman ier he peak ie 
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Table X. Deaths of AIEE Members Reported in Electrical Engineering 


Obituary Obituary 

Notice in Notice in 

Date of Date of Grade at Electrical Date of Date of Grade at Electrical 

Name Election Death Death Engineering Name Election Death Death Engineering 

Adams, Lee Eecaessctesi en's © A209). cao Oct. 145748) sons eh ogee Dec. ’48, p. 1217 Linebaugh, Jesse J... c0s0s>s- = AY OGtnr a Aug. 2,°48. 22.3 Ar eters Nov. 48, p. 1116 
Adamson, Ralph T.........-.- H yada Mar. 19, ?48..... Pratedes June °48, p. 613 Littler, Raymond G,......... Mio4s4anat. May 1948..... MiP iuws Oct. ’48, p. 1022 
Archibold, William K......... ASDA crates Octm2i sy 48 tetere MGs sine Dec. 748, p. 1219 Long, Thomas FH... ci. s/ee)s «0.2 M’44..... Jane T8490 I Bry Apr. °49, p. 366 
Atwater, De Nyse W.......... ge ee ie APY Lae AS tiers steevcteteiets June °48, p. 613 Mackenzie, Norman.......... Aor aaens Dec. 13,7 AS sec Picioetets Mar. 49, p. 270 
Bachman, Elwood........... MEAG are. Dec. 14,°48..... Darden Mar.’49, p. 271 Mahoney, Francis W.......-- Bo 09s Aug. 21,’48..... Micha Dec. ’48, p. 1219 
Baker Carey Wises stele are M34 tarsi SpUlye® 95) 8 Glee eis = IME avaesre Sept.’48, p. 920 Manion, William J........... UU fo Ir Feb: 185748.asc (Acree s May 748, p. 503 
Bancroft, Charies\ii2, 7... sce 9D cnc (Ora 7A a6 epol lootior Dec. °48, p. 1219 Mapes, Leland! Reo e ste eies Me Zor rene May 1,’48..... Magan oe Sept. ’48, p. 920 
Barrett, Sampson K.......... ALP aires Dec s23 248). IMS Sacre Mar.’49, p. 269 Marty, Othman IX, seiretsliens 7s eee Bes 1549 ensre ats Pe areas Apr. 749, p. 365 
Bassett, Alienacaaatctsine ane & Y Nike? oF Nov. 19, ?47..... Pueptaerake May 748, p. 503 Martin, Allan Fie. vcs 0e. ses B36 ns 3 Mar. 2,748)... 3% ieraintnioys May °48, p. 503 
Beckers-A lyin). Gitnies </o1)srs/eiaiete AGA rae Oct 185748. 3... Pic otgiarrn Jan. °49,p. 79 Mason, rank Piet. aiats)ct<(sle ites 7 lags (Oe Bathe Dees elieAcareete J oS Mar.’49, p. 270 
Bergriua) Med sere icltalsitelstie ces BAA. cats 7580) te mal le FIG ga INES AASS June °48, p. 613 Maurer, Keith Di. cs. catsnis es MesOb caer Rebs 29) i249 eeeree Mois Apr. °49, p. 365 
Bijl van der, Hendrik J........ EA rete mcs DeGe 25) ASicrsicters Ie one Feb. °49, p. 177 Meyers; Robert) Siccclerrets sysles By Silieinteters Dec A2574B acs 1 Ws Ge Mar.’49, p. 270 
BonineCharles: Bry sjccie ne sist A203 err Oot s2b ie 4Sknc. Mises Dec. ’48, p. 1218 Miller, Eugene He. Jo. 222. M7256 ewe Mar 127487 MOE cess June °48, p. 612 
Booth william T....5..2.20.. Ar 03 5 be Apr, 14,7480... IMispetetele Aug. °48, p. 791 Mills; Johny, «sects casein AG a ae June 14,7485... Bi sae Aug. °48, p. 790 
Borden, Stephen W........... IMGs Oltererare Miay 15) 248.5 tcc. Vries onece Aug. 48, p. 791 Milnor, Joseph W............ FN EIS se a Mar. 30, ’49..... BiNoete-32 May °49, p. 460 
Bowman, Sr., James C........A °40..... June 30,7483. M.....Sept.’48, p. 920 Moloney, Thomas O......-..- LOO NWAE 6 eric Jang 2307749 eae Wage oe Apr. °49, p. 366 
Brainerd, Frank Wao ents sar AOS maaan Dee 648s tats Eisnioetere Feb. 49, p. 177 Moritz, Charles J. H.......... AOD mn ataate JUNE P27, Aoi cies Breweries: Oct. °48, p. 1022 
Buell blenry blanca rN ios Jared 2544.8 sets Wilsad o5 May °48, p. 503 Moser, Matthew X........... A 2S me Reb: 73,849 250 ar Mien Apr. °49, p. 366 
Burkholder, Charles I.........A ’03..... Mar. 13, °48..... Ba tines June °48, p. 612 MacFadden, Samuel P........ rag Re ee May 23,°48..... Miawaar Sept.’48, p. 920 
Cadwallader, James A......../ A Lo lareniare Dec 20,248) wes Ma Snctrn Mar. 49, p. 270 MacGregor, Willard H........ Bro Ti nner Dec. 1957482012 ML araaiars Feb. 749, p. 177 
Carr. Joht Oran citemiertee ae A 22 eins pAULS 24, AB aimee 1 eats Dec. ’48, p. 1219 MacMuray, Charles F.......A 713...../ Aug. 24, ’48..... A so wipes Nov. ’48, p. 1116 
Chaniplin, Bramklimy J pacrte ayia 0 tee tere, ot chote’ © sini ape cele alan Ps arte Nov. °48, p. 1115 McClure, Barlilis, <i siswiece c's AST ea cine Sept. 25°46 ama. Di sirayes Dec. °48, p. 1218 
Chipperfield, John W......... Al i226 cain ave LO; 248 wee. IVA erates June °48, p. 613 McKearin, James P.......... Ae? Vleseteoe Apr. 24,’°48..... Roe taravers Aug. 748, p. 791 
Colpitts, Edwin H............ CANAL erotetere IM arenO tc 4o aNeteus 1 Wart May 749, p. 460 McKinney, Henry H......... M24 lesa Apricl3;P48pseee IME ones Aug. °48, p. 791 
Colvin, Clare W McLean, William............ M742. fie Decs U7243's 257, Mine Mar. ’49, p. 271 
Davis, Benjamin Needham, Robert Jose... --5« VEZ eaters OGt 25,046 aree, Migrant? Mar. ’49, p. 270 
Day, ‘George Gi. . se ae ns o's Nill, Edwin P... cs sie cass Baier oe May 20, ’°48..... dekpratasio Aug. 748, p. 791 
Diamond, Harry Oxwell, Albert Bin tarreisieiererete ot he bin oin ky HENe an cre Os oid A iar Mar.’49, p. 271 
Dba Fare, ..06 cacioig op lercnii nee eel ie aoa aetenealee Ase aces Jan. °49,p. 79 Peterson, Arthur P.... 552.02. <2 DAB 2incids July 16; 748 Sore Mig ass Nov. °48, p. 1115 
Durland) D.(Gr cae. dees ences ANP U8 Sects Oct Leas vaass Sen ocr Dec. °48, p. 1219 Post CHarles! Rosaries eid ice POON se ope Beb.. 185.°48). 2... SAN ovees JUDG “48; p. Ole 
Elson-Dew, William..........A ’08..... Dee, 16,247. ..2. Bien June °48, p. 613 Powell, David A... sce cece fa ae esta Dec. 19.7487 en ba ee Mar. ’49, p. 270 
LB forors ed bees lg ho sVae Son ocnenaacs Ay ALO aes UDS. UPAR aie Eieretacays Aug. °48, p. 790 Powell) James A. 2. cic) -1-1s « Mira Liars PONE so) 74ers ter IML Foret Aug. °48, p. 790 
Forman, Alexander H........./ ead oe aioe Web ei Uae hs 25 ch sa ote Sept. ’48, p. 920 Pratt, Wallia muh wcities ssie A. 202imion May 29, °48..... Leer xc Sept.’48, p. 919 
Frankenfield, Budd.........../ Nid Ht eae arg Repo 48 armas 1) Pk June °48, p. 612 Price, Bernard. . <. <.1.s.slem <5 5s Le Bese PIN BEPC LR IA ne ye eae Dec. 748, p.. 217 
Garretson, Elarry WD) che antaismia eNO SOU natalia Pebsatas 49 eras 9 ML....Apr. 749, p. 366 Puffer, William) Lin see oe at CNEL ER Aas Mar. 8,248... Leap ibis June °48, p. 614 
George, Frederick R..........A°13..... nes eSB ML....Sept.’48, p. 919 Rawkins, Herbert L........../ TSO esas Feb. 17s 48 ace. Mier. May 748, p. 503 
Glasso, Johar (Gvaccichrentn snes Lk 05.0 etare fei senstteetst svelstsrc oie Brscistejane Aug. °48, p. 791 Rerd). William Eyysstesvtetern isos M2? 3G iae ES Ct a doy bY ts Os. June ’48, p. 613 
Gordons; LesheiBa. cance ters A725: oe aa Apia. s8:)246i.. 6: cine Mio eras June °48, p. 613 Rentschler, Harvey C......... M’40..... Mar.23; 749) ao. Misia May 49, p. 460 
Gorsuch, William S...........A ’07..... syne Woe 46a ns ais IME pete ere Sept. 48, p. 919 Rigas, Anthurik so ciaseetessels vers MPG tee Ochs 50.248 ners iSopeors Febs. 49. pa lad 
Gowan, Arthur]. jctueeees o> Be DSi Javaeent Avg Ui 24 Sic cic cheer Dec. °48, p. 1219 Rockwell, Robert L.......... AG Laie siete Fep.uih 48 ster ier May °48, p. 503 
Graf, Robert Je. .008 ss 2 censs 7. wel © We eae eke 2 es case Poaceae Mar. 49, p. 271 Rockwood, Jr, GeorgelEa sn csain ete O avers els ferele els ts ea <bean ats IM even a July °48, p. 715 
Plaarscselby scat osswereci aoe Al?207. Rae Septa 55 748ian = Nt eee Jan. °49,p. 79 Rushmore, Samuel W........./ As? 00 iain Aug>.16;248)° Scr Assidcx® Dec. °48, p. 1218 
Taller, Geer BE. s.atmennce nes Ai 3; aceh Waly 10, C4 Brn eas eearcveerss Dec. °48, p. 1218 Sah, Adam Pen-Tung........ ASS ne Feb... 14,749). 5.7.6 | ee Tee Apr. °49, p. 366 
Hamim, Bdwin'W.,.00<0 e305 0 3Ao Sos ad Apr: 27, °48i5...5 Moose. July °48, p. 714 Samuels, Maurice M......... fn ee an Oras Bomar Mar.’49, p. 271 
Hancock, Edward A.......... MPSS 2.0. 3 Feb. 26, °48..... Micistnare May 748, p. 503 Shire; 60 Baws spews stat AS RSE cise Tuly Sites set Fre Nov. °48, p. 1116 
Herring, Edgar J. G.......... EDS aretatots Oct. (285248). 2.5 Mi sriieers Mar.’49, p. 271 Sloan, Kenneth) E.'s rie « Avia Sinner Deer Sin 4siaens IME Seni. Apr. °49, p. 365 
Herron, James H...5...:-5+0. IMSS sree Mar:.29,748.. fi. Lame are Aug. 748, p. 790 Smeaton, James H............ OP OT ohare Oct..-30, 748 scion Praiwess Jan. °49,p. 79 
Hill, E. Rowland............ A e909 tee Aug: 25,748.00... Gerace Dec. ’48, p. 1217 Smith, Howard E............4 A, P44, aces No) PAS RE hae, ees F; See June °48, p. 612 
Hill, Frederick W. L.....235.. M2242. = atten 2a aoincers Daeners Mar.’49, p. 271 Snuths Jr, Walter Bowen. <i Bearers REDS aon aor Mies Apr. °49, p. 366 
PT Orley a Repl Ge rn reiomnerperet dope eid cos caietatic eats eiatey eaeteher ease ree Symes Dec. °48, p. 1219 Snow,.Walber Cuepisaele omtevere'sie A 22D evar May 20,’°48..... Niaanerece Dec. °48, p. 1218 
Hoseason, Donald B.......... UP Pao, uly, LG7248 5 acc Mises Oct. °48, p. 1021 Spencer, CharlesiG...0.5...< N22: = eae Aug: 165 48eis2). Misia Nov. °48, p. 1116 
Humphrey, Clifford W........ ASO Sars july 6,748..... Evcastots Nov. ’48, p. 1115 Stayner, Charles M........... AZO anes Nov. 19; °484,. ..... Me itis Mar. ’49, p. 270 
Hfacksonsh) OOTINE: acitetereretiaiscete A? 92s: hater! Apr) 2; 48.005 .- Bierce June °48, p. 612 Sterne, William G. 7.0.3)... .. ot AP 2S iam ard Nov. 28, °48..... MSS erate Reb: 49.p.5 177, 
ames Mud or Gis stares (et erase rete a ae ee July) 35248 7105s Micterensis Oct. °48, p. 1021 Thompson, Jesse Gin.e.s 2. Mi?4.0 ies any oct o eter. INE Tatas Apr. 749, p. 365 
Jones Archer KK... tsciccivere eke LO SeptieGhe sonics AS, crataonte Dec. °48, p. 1219 Twyford, George T........... AZT ose Dec. 6;°48 fae. Axis Mar. ’49, p. 271 
Jones; Reginald Tins). st... Ihe tile 8.5 anaes leer. 1A Sie Mar. ’49, p. 270 Wnger. Arthur Macca cules vis Heke iM. Any 6 Sepe los 8 aieerns AGactas Dec. °48, p. 1218 
KelsallSiGeonge Avr sister slates A OM ce Jane 45749 Sse. Aeiaer Mar. 49, p. 270 Warren, Aldred K............ Po OS. wares Nov. 20, °48..... NM tas. Jan. °49,p. 78 
KRenyonyOusiA.. ac. > ewes A 0G kaos Rebs: 3,749. a5, Mamie Apr. ’49, p. 365 Watts, Frank (Wi sci salsishe 9-150) 4 Starla wide afchepsls tals aetna Bansretas May °48, p. 503 
Knight, George: Lac cieewi~ ie Wont Blsrrds Mare275 c48icicese iF Sor ae June °48, p. 612 Werwathy Oscatrniecimlestsie isa TREE Bc Mar. 20, °48..... Missi June °48, p. 613 
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to the Section membership chairmen sug- 
gesting ways of increasing membership and 
committee activities. In addition to this, 
the vice-chairmen made many personal visits 
to Sections encouraging membership work. 
All Districts showed a gain in membership 
applications except District 8. The greatest 
gain was 57 per cent by District 9, with 
District 7 close behind. District 7 showed 
the greatest activity per member, having 
applications totaling 21.1 per cent of the 
membership at the beginning of the period. 

Individual membership committees are 
of course primarily responsible for these 
gains. The committees had more members 
on the average and were particularly active 
in handling personal contacts with prospects. 
The greatest difficulty is still in the delay 
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in organizing committees. Few Section 
membership committees begin active solici- 
tation before the first of the year, which 
leaves only four months of concentrated 
effort. 

The new program for soliciting Associate 
applications from Student members before 
departure from college was inaugurated 
this year. It is expected that this will 
stimulate membership and aid the Member- 
ship Committees. This program was de- 
veloped through the efforts of the Member- 
ship and Student Branches Committees. 

Two active subcommittees are working on 
membership problems. J. C. Woods, Vice- 
Chairman of the Membership Committee, 
is acting as chairman of a joint subcommittee 
with the Committee on Student Branches 
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to study Student membership in the 
Branches. It is expected that this group 
will recommend methods of increasing 
Student membership and _ standardizing 
practices among the various universities and 
colleges. 

Walter C. Bloomquist, Vice-Chairman, 
District 1, is acting as chairman of a sub- 
committee to prepare a proposal for im- 
proving the function of interesting pros- 
pective members in the Institute. A re- 
vision of the ‘‘Membership Information’’ 
bulletin has been proposed. 

The key to a _ successful membership 
promotion program still rests with the 
individual initiative of the Section member- 
ship chairmen. Earlier selection of com- 
mittees, use of larger committees, and more 
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activity in finding and soliciting prospects 
are the three objectives to which each must 
strive. These committee chairmen have 
done an outstanding job this year but much 
ground is still to be gained in the year 
ahead. 


Professional Group Committees 


COMMITTEE ON CODE OF PRINCIPLES OF 
PROFESSIONAL CONDUCT 


The committee has dealt with only two 
matters of importance, beyond incidental 
correspondence upon minor matters not 
requiring further attention. These were 
a new Statement or Code of Principles of 
Professional Conduct, and action of the 
Southwestern Power Authority, United 
States Department of the Interior, in 
soliciting competitive bids for engineering 
service. 

In regard to the first matter, work held 
over from last year has continued upon the 
formulation of a formal. Statement of 
Principles of Professional Conduct which 
will combine the newer Engineers Council 
for Professional Development canons, or 
ethical principles, with certain additional 
rules of practice which have had a long and 
honorable history in the Institute code. 

The second matter involved a case where 
a Federal bureau advertised for competitive 
proposals for professional electrical engineer- 
ing services. That matter was closed with 
our detailed report to the Board of Directors. 
It appeared that the bureau officials needed 
outside engineering service, but were advised 
that under existing law and regulations 
they had no other way of securing it. This 
committee found no violation of the new 
canons or the old code, but believed that 
the Institute should not approve or encourage 
such practice, and that necessity for it should 
be removed by legislative or executive 
action. 


COMMITTEE ON EDUCATION 


Four sessions have been individually or 
jointly sponsored at general meetings as 
follows. 

1. At the Summer General Meeting, 
papers by two Mexican and three American 
authors dealt with education in Mexico, 
and with philosophical side of engineering 
education. 

2. At the Midwest General Meeting, a 
conference was sponsored jointly with the 
Committee on Student Branches to promote 
interest among engineering students and 
faculties in electric power engineering. 
This activity was undertaken because the 
committees thought that students have 
been preparing for careers in electronics and 
communication in numbers proportionately 
much greater than employment oppor- 
tunities warrant. Four papers, on careers 
in power engineering, unsolved problems, 
and better ways of teaching in the field 
were given to a large audience whose 
interest was exhibited by a spirited dis- 
cussion. 

3. At the Winter General Meeting, one 
conference was held on the theme “‘Industry’s 
Active Part in Education.”? Four papers 
were presented, two from industry, two from 
educational institutions. The papers dealt 
with co-operation between colleges and 
industry at the undergraduate and graduate 
levels and with the development of the 
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young engineer after entering industry. 
Another conference was sponsored jointly 
with the Subcommittee on electronic Edu- 
cation of the Committee on Electronics 
on the theme ‘“‘Education in Power Elec- 
tronics.”? Five papers were presented show- 
ing how the subject of power electronics 
could be employed to great advantage as 
a medium of instruction. 

A session is planned for the Summer 
General Meeting on the accreditation of 
electrical engineering curricula. It is 
thought that the value of Engineers Council 
for Professional Development accreditation 
will be enhanced by a wider understanding 
of its objectives and procedures. At later 
meetings, it is planned to present and discuss 
other activities of the ECPD within the 
field of electrical engineering education. 
With these subjects and others, the com- 
mittee looks forward to being able to sponsor 
interesting sessions at three of the general 
meetings each year. 

At the invitation of the Engineers Council 
for Professional Development, the committee 
has undertaken a revision of Section IV, 
Electrical Engineering, of the ECPD Se- 
lected Bibliography of Engineering Subjects. 
The efforts of many members of the com- 
mittee who have given generously of their 
time have brought this work very near to 
its completion. 

In addition to these activities, the com- 
mittee has considered and is currently con- 
sidering other questions: the report of the 
President’s Commission on Higher Educa- 
tion, industrial experience for foreign stu- 
dents, co-operation with Sections of the 
Institute in educational programs, and the 
acquainting of students with the facts of 
professional registration and licensing, the 
last jointly with the Committee on Registra- 
tion of Engineers. 

The committee thinks it can be most 
effective if it deals with problems that re- 
quire the co-ordinated efforts of the engi- 
neering teacher, the practicing engineer, 
and industrial and governmental organiza- 
tions. Thus, it is recommended that in 
appointing new personnel, there be more 
nearly equal representation from industry 
and colleges than at present. 


COMMITTEE ON REGISTRATION OF 
ENGINEERS 

The committee has continued its activities 
in connection with efforts to advise AIEE 
membership regarding the advantages of 
registration as a professional engineer and 
also as to the procedures for registration in 
the several states. Particular emphasis 
has been placed upon acquainting the 
young engineer, both while a senior in 
college and during his early years of pro- 
fessional activity, with professional regis- 
tration. 


Meetings of the committee were at 
the Midwest General Meeting and at 
the Winter General Meeting. Another 


meeting of the committee is scheduled for 
the Summer General Meeting, at which 
time special consideration will be given to 
suggested changes in the Model Law. 

The committee has asked Professor R. W. 
Sorensen and Professor A. H. Lovell to 
prepare a paper entitled “‘Registered Pro- 
fessional Engineers.’” ‘This paper has been 
prepared and presented for publication in 
Electrical Engineering, with the expectation 
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of distributing several thousand copies to the 
Student Branches and the Sections of the 
Institute, calling their attention to pro- 
fessional registration, its advantages, and its 
procedures. 

The committee has addressed a letter to 
each of the Student Branches, suggesting 
that they arrange a meeting at which the 
Sorensen-Lovell paper could be discussed, 
and at which time the Student membership 
could be given full information regarding 
registration. A letter also has been ad- 
dressed to the officers of each Section of the 
Institute, directing their attention to the 
Sorensen-Lovell paper, and suggesting that 
they give all possible assistance to the 
Student Branches; also that some time be 
devoted at a Section meeting to acquaint the 
general membership with registration facts. 

The individual Sections also have been 
asked to give assistance wherever possible 
to the State Boards of Examination, par- 
ticularly in helping them to prepare suitable 
questions for the examinations covering the 
field of electrical engineering. Encourage- 
ment wherever possible has been given to the 
Sections to establish refresher courses to 
prepare their membership for the written 
and oral examinations. 

At the suggestion of the committee, a 
question regarding the status of registration 
was included on the ‘“‘Year Book’’ card 
circulated by AIEE headquarters to the 
membership. It is hoped that the returns 
will provide additional information regarding 
the extent of registration among our member- 
ship. 


COMMITTEE ON STUDENT BRANCHES 


During the past year, the Committee on 
Student Branches held three meetings, each 
at a general meeting of the Institute. At 
these meetings, there were unusually im- 
portant agenda items which are summarized 
in the following. 

At the committee meeting in Mexico City, 
a means of revising and expediting the 
timetable and processes of admission of 
Student members to Associate grade was 
recommended to the Board of Directors. 
This was the result of a study made jointly 
with the Membership Committee. 

The committee met at the Midwest 
General Meeting. Pursuant to remarks 
made by Past President Hull and endorsed 
by President Lee, the committee set up a 
subcommittee to work jointly with the 
Institute of Radio Engineers to work out 
recommended bylaws for the establishment 
of Joint Student Branches that would be 
acceptable to both Institutes. The com- 
mittee endorsed the action of the previous 
committee relative to using ECPD accredi- 
tation as a necessary qualification in the 
establishment of Student Branches in schools 
within the United States. 

The third meeting was at the Winter 
General Meeting. At this time, the Sub- 
committee on Joint Student Branches re- 
ported in full and presented a model set of 
bylaws that had been worked out with IRE 
representatives. The committee endorsed 
this report, and referred it to the Secretary 
of the Institute for Board of Directors’ con- 
sideration. This is an important step 
allowing many schools now having Branches 
to operate in a clearcut fashion jointly 
with many IRE branches now in existence. 

At the New York meeting, a new joint 
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subcommittee was established with the 
Membership Committee and the Sections 
Committee. This group will organize and 
undertake surveys of Student Branch mem- 
bership as a function of maximum potential 
membership at each school. It is investi- 
gating methods used by Counselors in 
promoting a larger percentage of admissions 
of Student Members as Associates, and 
will inquire concerning active steps taken 
by Branches to insure closer co-ordination 
with AIEE Sections located in the same 
geographical area. 

The committee approved the revision of 
“The Electrical Engineer,’ which was 
accomplished jointly with the Sections Com- 
mittee, and this revision was referred to 
headquarters for publication. 

The Committee on Student Branches 
jointly sponsored with the Committee on 
Education a session at the Midwest General 
Meeting covering career opportunities, teach- 
ing methods, and growth in the electrical 
engineering power field. This session was 
very well received, and all of the four 
papers, each by an outstanding author, have 
been since published in Electrical Engineering. 

During the past year, the committee has 
had referred to it seven requests for per- 
mission to establish new Student Branches. 
After complete consideration in each case, 
the committee recommended four for favor- 
able consideration of the Board of Directors, 
and to date three charters have been ap- 
proved. These Branches are located at the 
following schools: 


Louisiana Polytechnic Institute 
Fenn College 


Instituto Tecnologico y De Estudios Superiores De 
Monterrey 


Technical Committees 


Co-ordinating Committees 


POWER, INDUSTRY, COMMUNICATION AND 
SCIENCE, GENERAL APPLICATIONS 


Organizational Changes. The technical 
committees have continued to function under 
four co-ordinating groups as established by 
the Board of Directors on April 23, 1947. 
It has been found that the co-ordinating 
committee meetings have been very valuable 
to the work in each group, and they have, 
to a considerable extent, facilitated the 
efforts of the individual technical com- 
mittees. Problems relating to organization 
of technical committees received careful 
study by the co-ordinators, culminating in 
the following: 


1, The Committee on Electronic Power Converters 
was transferred from the Power Group to the Com- 
munication and Science Group. This action was taken 
to reduce the number of technical committees within 
the Power Group from 12 to 11, also placing the com- 
mittee in the group where it could carry out its work 
more effectively. At the same time, this change tended 
to equalize the number of committees within the co- 
ordinating groups, The creation of additional co- 
ordinating groups with the numbers of committees 
similarly limited will insure more effective operation 
under the co-ordinating group plan of organization. 


2. A fifth co-ordinating group was created by splitting 
the Communication and Science Group into two groups, 
one for Communication and the other for Science and 
Electronics. This gives more prominence to Com- 
munication and Electronics, and elevates these subjects 
to positions commensurate with their importance in the 
field of electrical engineering. 


3. The Metallic Rectifier Subcommittee has been 
advanced to full technical committee status. Upon 
recommendation of the Chairman of the Committee on 
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Chemical, Electrochemical, and Electrothermal Applica- 
tions ef the Industry Group, this committee has been 
transferred to the Science and Electronics Group. It 
is believed that this arrangement will provide desirable 
liaison between the several technical committees of 
relatively common interests, since metallic rectifiers 
appear to have much in common with electronics and 
basic sciences. 


4. The growing importance of servomechanism appli- 
cations would seem to indicate the need of a full technical 
committee on this subject, which currently is being 
handled by subcommittees of several technical com- 
mittees. The matter has been under study, which will 
be continued during the ensuing year. 


5. In accordance with a resolution by the Committee 
on Planning and Co-ordination to the effect 


“That it is the sense of the Committee on 
Planning and Co-ordination that the number 
of committees (11) in the Power Group may be 
too large for effective operation, and, therefore, 
the Power Group Co-ordinating Committee 
should give consideration to the desirability of 
dividing it into two groups,” 


a letter ballot canvass was conducted among the mem- 
bers of the Power Co-ordinating Committee on the 
proposal to split the Power Group into two groups, one 
for Power Equipment, and the other for Power Systems. 
A majority favored the proposal, with a strong minority 
in opposition thereto. The matter remains unsettled, 
pending further study and consideration. 


Committee Scopes. Experience during the 
year has demonstrated successful operation 
under the scope previously prepared for 
each technical committee. Accordingly, 
the policy of having scopes available for all 
committees at Institute headquarters was 
extended to include all subcommittees, 
working, and project committees. 


Technical Conferences. The number of 
technical conferences on specialized subjects 
scheduled during this year has been greatly 
increased, and this development promises 
to become one of the more important 
Institute activities. A written statement 
on the policy with respect to technical 
conferences has been completed in the form 
of a manual for the guidance of technical 
committee chairmen who may plan to 
sponsor such conferences. The co-opera- 
tion and contribution of J. C. Strasbourger, 
Chairman of the Sections Committee, 
toward completion of this project is gratefully 
acknowledged. Plans for joint sponsorship 
with IRE of annual technical conferences 
on semiconductors have been completed, 
with recommendation for approval of this 
undertaking pending. 


Committee Publicity. With the April 1949 
issue of Electrical Engineering, a new depart- 
ment was created titled ‘‘Committee Notes,”’ 
the object being to provide publicity on 
technical committee activities, which it is 
hoped will be interesting and beneficial to 
the Institute members. 


Power Group 


COMMITTEE ON CARRIER CURRENT 


The Committee on Carrier Current held 
three meetings. In addition to the com- 
mittee meetings, a full technical session was 
sponsored at the Midwest General Meeting, 
and a combined technical and conference- 
type session at the Winter General Meeting. 
At these meetings, a total of four Transactions- 
type papers, three committee reports, and 
four conference-type papers were presented. 

The following projects are being followed 
actively, or have been completed during the 
past year, as indicated by the individual 
listings in the followmg: 


1. A project committee is preparing a general-interest 
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paper covering the status of carrier current in power 
system operation. 


2. A survey was made and a report presented in 
Milwaukee outlining the subject of methods of measure- 
ments at carrier frequency. Project completed. 


3. A working group is collecting data on the carrier 
current characteristics of transmission lines and systems. 


4. A working group is collecting information on the 
carrier current characteristics of power equipment. 


5. A subcommittee has been appointed to prepare 
information that would permit writing an application 
guide for carrier-current equipment. A working group: 
prepared and presented a report on coupling capacitors. 
and traps for rural line carrier telephone applications, 
Work completed. 


6. A working group prepared and presented a report 
on the use of microwave equipment for relaying, tele- 
metering, and supervisory control. This study of the 
application of microwave equipment for power system. 
uses will continue. 


7. A working group has been appointed to obtain 
data as to the operating experience with carrier current 
channels with the intention of publishing a committee 
report indicating the expected reliability of such 
channels, 


8. A subcommittee has been appointed to study the 
requirements for tubes for carrier current applications 
and to report from time to time on the status of this: 
subject. 


COMMITTEE ON INSULATED CONDUCTORS 


This report covers the work of the com- 
mittee, which until 1947 functioned on a 
limited basis as the Cable Subcommittee of 
the Committee on Transmission and Dis- 
tribution, 


Committee Meetings. Committee meetings 
have grown from 1- to 2-day sessions, the 
first portion being devoted to individual 
subcommittee meetings. The committee 
held two meetings during the past year 
with an average attendance of 47.5. 


Subcommittee Organization. To effect func- 
tioning of this newly created committee it 
was organized into 12 standing subcom- 
mittees as follows: Administration, Stand- 
ards and Publications, Cable Characteristics, 
Conductors, Insulations, Sheaths and Cover- 


ings, Cable Supply Systems, Utilization 
Wiring Systems, Special-Purpose Cable, 
Accessories, Structures, and Tests and 


Measurements. It is recommended that the 
standing subcommittee type of organization 
be continued. This plan is preferred to the: 
project type because it is more productive 
of sponsored papers, which is one of the 
primary objectives of an AIEE committee. 
Also, it avoids the administrative detail and 
time lag involved in setting up new working 
groups as each project is suggested for study. 


Technical Papers. The committee has 
reviewed a number of papers, and 11 were 
scheduled at meetings held during the past 
year. In addition, five papers will be on 
the program of the Summer General Meet- 
ing. The committee is making an effort 
to sponsor papers on topics neglected hereto- 
fore, or inadequately covered recently, and 
to include papers on engineering practices. 
as well as on new developments in the art. 


Standards. During the past 30 or so years 
the AIEE has not been a factor in the field 
of standards for either bare or insulated 
conductors. To some extent, this situation 
is attributable to the fact that, until 1947, 
the subject of conductors was not recognized 
with autonomous technical committee status. 
At present, the generally accepted major 
industry standards and specifications for 
conductors are sponsored by eight organi- 
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zations. It is evident that the AIEE plays 
a very minor role in standards for conduc- 
tors, and will continue to do so unless there 
is a major change in policy by the established 
sponsoring organizations. Standards under 
consideration by the committee are as 
follows: Wires and Cables (AIEE 30- 
1944); Low-Voltage Air Circuit Breakers 
(AIEE 20A-1946); Recommended Practice 
Electric Installations on Shipboard (AIEE 
45-1948); Potheads (AIEE 48-1948) ; Cable 
Limiters; and Test Code for Paper-Insulated 
Power Cables. 


Subcommittee Projects. A project numbering 
system for the numerous activities of the sub- 
committees has been adopted. The ad- 
vantages of this system are 


1. Helps the chairman co-ordinate and follow the 
various subcommittee activities. 


2. Assists the secretary in preparing co-ordinated and 
continuous issues of minutes. 


3. Assists in the preparation of annual reports. 
4. Tends to keep letters confined to one subject. 
5. Provides an automatic filing system. 


6. Helps to provide continuity of effort and to avoid 
repetition of work from one administrative year to the 
next with changing chairmen and personnel. 


Numerous projects are being considered by 
the subcommittees. 


Co-ordination With EEI and AEIC. To 
avoid duplication of effort, an informal 
working agreement was effected with the 
Edison Electric Institute and the Association 
of Edison Illuminating Companies. In 
general, it is based on the principle that in 
case of possible duplication the AIEE will 
not actively engage in the project, provided 
the EEI and AEIC intend to publish the 
results of their work. In some cases the 
publication facilities of the AIEE will be 
utilized for this purpose. 


General. At the request of the Power 
Group Co-ordinating Committee, considera- 
tion was given to the formation of a Pacific 
Coast Subcommittee. However, it was 
decided not to organize this subcommittee, 
as few if any meetings could be held because 
of the distances involved. Since the par- 
ticipation in subcommittee work would be 
by correspondence in either event, it was 
thought preferable for the Pacific Coast 
members to be in contact directly with the 
subcommittees rather than through a Pacific 
Coast Subcommittee. Studies are being 
conducted through the subcommittees on 
many interesting and valuable projects. 


COMMITTEE ON POWER GENERATION 


Five technical sessions were sponsored by 
the Committee on Power Generation during 
the year. A total of 13 technical and 5 
conference papers were presented at these 
sessions. In addition, the committee held 
two meetings during the year, the first at 
the Midwest General Meeting, and the 
second at the Winter General Meeting. 
Subjects covered by the papers were 


1. Hydroelectric station design and operation. 


2. Speed governing of multivalved steam turbines, 


3. Speed governing of automatic-extraction steam 
turbines, 


4, System load division by accurate time control. 


5. Hydraulic model of liquid-cooled turbine-alternator 
rotor. 


6. Outage rates of steam turbines, boilers, and hydro 
units, 
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7. Gas turbine design, theory, and testing. 


At the last meeting, plans were laid to hold 
a technical conference on the subject of 
“Problems of Meeting Load Demands 
With Limited Reserve in Light of Main- 
tenance and Forced Outages.’? Time and 
place of the proposed conference are to be 
settled later. 

Activities of the committee are delegated 
to the subcommittees which reported as fol- 
lows during the year: 


Prime Movers. Two sessions on gas turbines were 
presented at the Winter General Meeting. Three 
technical papers and four conference papers were pre- 
sented on different aspects of these new prime movers 
in respect to stationary power generation, Plans are 
under way to organize a joint committee with the 
American Society of Mechanical Engineers to consider 
the problem of standardizing steam turbogenerators, 
7,500-kw capacity and under. 


Speed Governing. During the year, the speed governing 
specifications that had been in trial use were recom- 
mended to be accepted for standard practice. One 
session at the Midwest General Meeting was sponsored 
to present two papers on speed governing, one paper 
on load division, and one paper on liquid-cooled rotor. 
Four papers on speed governing are being organized 
for the Fall General Meeting. 


Station Design. A session of two or three papers on 
station auxiliaries is being organized for the Summer 
General Meeting. A program of papers for the Winter 
General Meeting, 1950, is being planned on the subject 
of centralized contro] in generating stations. 


Excitation Systems. Two papers had been initiated by 
this group during the year and presented at jointly- 
sponsored sessions held during the Winter General 
Meeting. The working group on definitions has pro- 
duced about 12 definitions relating to excitation systems. 
These will be presented to ASA Committee C-42 for 
consideration and inclusion in its project on electrical 
definitions. 


Application of Probability Methods. Outage data on steam 
and hydro-units collected under the auspices of the 
Edison Electric Institute have been published by the 
AIEE as a project of this subcommittee. A bibliog- 
raphy on probability methods is being compiled as 
well as a collection of definition of terms. A survey is 
under way of the load scheduling methods and spinning 
reserve practices being used by various utility systems 
in the United States. Papers are being solicited for 
the 1950 Winter General Meeting on the development 
of short-cut methods in probability calculations and on 
the probability of forecasting errors. 


Hydroelectric Systems. Seven papers were presented at 
the Summer General Meeting, and at the Pacific General 
Meeting. Three papers are in preparation or available 
for future meetings. 


Pacific Coast. A paper describing the available test 
procedures for determining performance of large hydro- 
electric turbogenerator units will be solicited. Plans 
are being made to collect statistical data on electrical 
characteristics of recently installed hydro generators 
feeding extensive high-voltage long-distance trans- 
mission systems. It is intended to make qualitative and 
quantitative analyses of these data and to determine 
the reasons for selecting the various characteristics. 


COMMITTEE ON PROTECTIVE DEVICES 


The activities of the committee, carried 
on by three subcommittees, were as reported 
in the following. 


Fault Limiting Devices Subcommittee. ‘The 
‘Application Guide for the Grounding of 
Synchronous Generator Systems,” will deal 
with the different methods of grounding 
synchronous generator systems, such as 
unit, more than one generator on a bus 
without feeders, generators on a bus with 
feeders, and so forth. It will discuss the 
various methods of grounding, such as po- 
tential transformer, distribution transformer, 
resistance, reactance, and direct grounding. 
The basic considerations in grounding will 
be discussed, and the accepted and pre- 
ferred methods will be summarized with the 
advantages and disadvantages of the various 
methods pointed out. It is expected that 
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the guide will be presented at the Fall 
General Meeting. 

The “Application Guide for the Ground- 
ing of Transmission Systems,”’ will deal with 
the basic factors and the different methods 
of grounding transmission systems of 22 kv 
and above. It will present the acceptable 
methods of providing grounding connections 
on transmission systems. It discusses in 
general terms ground relaying, limitation of 
ground fault currents, arrester protection, 
and transient overvoltages. Grounding trans- 
formers, grounding reactors, grounding re- 
sistors, and ground fault neutralizers are 
reviewed with regard to their proper applica- 
tion. This guide is intended to summarize 
briefly those methods of grounding trans- 
mission systems which are considered to be 
best practice. 

The “Guide for Application of Ground 
Fault Neutralizers,’ reviews the voltage, 
current, frequency, and time ratings of 
ground fault neutralizers, application criteria 
dealing with location and number of units, 
system insulation levels, electric-static 
balance to ground, system interconnections, 
and possible effect on loading of trans- 
formers. Operating information dealing 
with tuning and testing after installation 
is discussed. It is expected that the guide 
will be presented at the Fall General Meet- 
ing. 

The ‘‘Bibliography of Literature on 
Grounding Devices,” will be divided into 
two parts: Bibliography on Resonant 
Grounding (Neutralizer Grounding), which 
will be complete through 1947 for pres- 
entation at the Fall General Meeting, and 
Neutral Grounding Devices in general, 
which is still incomplete, with no definite 
indication as to its completion date. 

The ‘‘Field Survey of Unbalanced Charg- 
ing Currents,” is intended to determine 
whether the unbalanced charging currents 
of transmission lines were sufficiently large 
to justify the requirements in the AIEE 
Standard for Neutral Grounding Devices, 
which requires the ability of ground fault 
neutralizers to be capable of carrying 30 
per cent circulating current continuously. 
This survey has been completed and the 
results will be presented at the Fall General 
Meeting. 

The ‘Power System Fault Limitation” 
report is being prepared on methods used to 
limit fault currents on a metropolitan under- 
ground system; a system composed of over- 
head transmission and use of series reactors. 
With the increases in generating, trans- 
mission, and distribution facilities that are 
being made, it is important to limit the 
short-circuit kilovolt-amperes to a reasonable 
value. This is true both from the standpoint 
of the installation of new equipment and also 
from the standpoint of overduty on existing 
circuit breaker installations, 


Lightning Protective Devices Subcommittee. 
The “Application Guide for Lightning 
Protection of Substations,’ will deal with 
the selection and application of lightning 
protective devices for the protection of 
equipment in substations. Factors taken 
into consideration will include system 
operating conditions, distance of protective 
devices from apparatus protected, grounding 
conditions, and other related factors. In- 
cluded in the guide will be problems peculiar 
to some unit-type stations where, because 
of cable connections, the location of lightning 
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protection equipment may be a considerable 
distance from protected equipment. It is 
expected that this guide will be completed 
and presented at the Fall General Meeting. 

The subcommittee is preparing a revision 
and combination of AIEE Standards 24, 
Protective Tubes; 28, Lightning Arresters 
tor A-C Power Circuits; and 47, Expulsion- 
Type Distribution Lightning Arresters. 
Agreement has been reached on all of this 
proposed Standard, except for the dielectric 
tests on the insulation assemblies of the so- 
called grounded neutral arresters. It is 
expected that values for these tests will be 
agreed upon shortly so that the Standard 
may be reported to the main committee, 
with the possibility that a covering paper 
could be presented at the Fall General 
Meeting. 

A report on “‘Performance Characteristics 
of Lightning Protective Devices,”’ of present- 
day station-type 20- to 73-kv line-type 3- to 
15-kv distribution arresters, line-type ex- 
pulsion arresters (expulsion tubes), and rod 
gap characteristics, is in preparation. It 
will combine in one place the important 
characteristics of the various types of pro- 
tective devices available. It is expected to 
be presented at the Fall General Meeting. 
This activity is followed closely by the ATEE 
delegation to the Triple Joint AIEE-EEI- 
NEMA Committee on Insulation Co- 
ordination. 

A symposium on “Recovery Voltage 
Characteristics of Distribution Systems,’’ was 
presented at the 1949 Winter General Meet- 
ing, covering both field and laboratory test 
data on the recovery voltage characteristics 
of distribution systems. These data now 
are being correlated with the probable 
range of pertinent parameters of existing 
systems, and the next step will be to make 
use of them in setting up duty cycle test 
specifications for incorporation in a future 
revision on that part of the combined 
arrester Standard dealing with expulsion 


arresters. These data also should prove 
useful to other groups concerned with 
Standards on distribution circuit fuses, 


circuit reclosures, and so on. 

This activity has been carried on by a 
joint working group sponsored by both the 
Lightning Protective Devices Subcommittee 
and by the General Systems Subcommittee 
of the Committee on Transmission and 
Distribution. 


Co-ordination of Insulation Subcommittee. This 
subcommittee was established to handle 
problems within the Committee on Pro- 
tective Devices dealing with co-ordination 
of insulation. Its function has been to keep 
the members of the main committee in- 
formed concerning the activities of other 
committees that are doing work dealing with 
insulation co-ordination. 


COMMITTEE ON RELAYS 


The technical activities of the committee 
have required three meetings, and one to 
three meetings of each of its ten project 
committees. ‘The 11 formal and six con- 
ference papers presented have included one 
final committee report and one preliminary 
report. A conference session was sponsored 
at the Winter General Meeting. Revised 
Standards for power relays have been pre- 
pared and are being submitted to the 
Standards Committee. The principal tech- 
nical activities were carried on through 
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project committees, which are appointed to 
fulfill specific assignments. 


Generator Protection. Investigation of loss 
of excitation of generators and associated 
protection methods has provided further 
data for a committee report now being 
formulated to summarize the protection of 
a-c generators. Two conference papers on 
this phase of the problem will be presented 
at the Summer General Meeting. The 
influence of partial winding faults to ground 
on the capability of relaying systems to 
provide positive protection is receiving par- 
ticular attention, especially in view of neutral 
grounding schemes which limit fault current 
to small values with faults at the generator 
terminals. Papers are being encouraged to 
provide better methods for calculating the 
currents associated with partial winding 
faults with various grounding methods. 


Bibliography of Relay Literature. An interim 
report covering references to technical 
articles on relaying in the American and 
foreign press which have been published 
since the last formal report of this project 
committee has been distributed to the com- 
mittee and other interested individuals. It 
is planned that another formal report cover- 
ing three years will be available in 1950. 


Co-ordination of Construction and Protection 
of Distribution Circuits (Joint Group). ‘This 
joint working group of the AIEE Committee 
on Relays, the AIEE Distribution Sub- 
committee, and the EEI is continuing with 
the study of correlation of distribution 
circuit construction and protection prac- 
tices. Three meetings of the group were 
held. As a result of these activities, some 
30 electrical utilities are participating in a 
study which will provide performance data 
on representative distribution circuits. 
Special records are being kept on the 
number of transient and sustained faults, 
the extent and duration of interruptions to 
customers, and the correlation of this in- 
formation with construction and protection 
details such as, relay settings, protection, 
conductor size, material, covering and 
spacing, span length, surge protection. 


Standards for Power Relays. ‘The project 
committee has completed a final draft of a 
proposed revision of ASA Standard C-42, 
‘‘American Standard for Relays Associated 
with Electric Power Apparatus.’’ This 
draft has been approved by the project 
committee and the Committee on Relays, 
and is being transmitted to the Standards 
Committee. The proposed new Standard 
would modernize previous definitions, 
amplify the bases of rating, including current, 
voltage, temperature, range of operating 
voltage, and dielectric tests. For the 
purpose of future revisions, informatien is 
being formulated on additional performance 
data such as fidelity of characteristics as 
influenced by~ variations in temperature, 
wave form, and the like. 


Insulation Levels for Relays and Control 
Circuits. A value of 1,500 volts alternating 
current has been adopted as being an 
adequate test voltage for the current, 
potential, and trip circuits of relays and 
associated circuits. An investigation of the 
standard recommended contact spacings for 
various types of high-speed relays showed that 
all of these are adequate to withstand a test 
of at least 1,500 volts alternating current 
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across contacts (provided any arc suppressive 
devices are disconnected). 

An individual paper, ‘‘Voltage Surges in 
Relay Control Circuits,’? was presented at 
the Midwest General Meeting, outlining the 
origin of transient voltages in relay circuits 
and reviewing methods for reducing these 
voltages. The Committee on Switchgear 
has been asked to consider a provision in 
future revisions of circuit breaker Standards 
which would require limiting the transient 
voltage produced by inductive “‘kicks’’ of 
operating solenoids to 1,500 volts crest (or 
lower if feasible). 


Sensitive Ground Protection. A preliminary 
report of this project committee was pre- 
sented at the Winter General Meeting. 
Based on additional discussions, the project 
committee is preparing a final report which 
will summarize available methods for sensi- 
tive ground protection of 3-wire systems and 
outline the limitations of present available 
methods for the protection of systems with 
multigrounded neutrals. 


Transmission Line Protection. Back-up pro- 
tection and its influence on transmission-line 
relaying has been given special emphasis. 
Three conference papers on back-up pro- 
tection were presented at a conference 
session during the Winter General Meeting. 
Discussion developed that recent trends 
toward heavier loading of transmission 
lines have minimized the available inherent 
“‘back-up protection’ formerly obtained as 
a by-product of sensitive relay settings. 
Several schemes for providing local back-up 
protection have been developed, but all 
appear to have undesirable limitations. 
A survey is underway to determine present 
and preferred practices in back-up pro- 
tection. 


Electronic Relay Applications. ‘This project 
committee is seeking to develop additional 
favorable applications of electronic devices 
to protective relaying. Two individual 
papers were presented, one at the Midwest 
General Meeting, describing an actual 
installation of all-electronic distance relays, 
and the other at the Winter General Meeting 
covering laboratory models of electronic 
distance and other relays with test informa- 
tion. ‘The project committee also is studying 
the application of microwave channels to 
protective relaying. 


Relaying of Interconnections Between Industrial 
and Utility Generating Systems. ‘This project 
committee is continuing its investigation of 
the special relaying problems encountered 
in the parallel operation of industrial 
generating systems with those of inter- 
connected transmission systems. 


Protection of Stations Without High-Voltage 
Switching. In line with modern trends 
toward simplified switching schemes, this 
project committee has completed a survey 
of present and preferred practices in the 
protection of stations without high-voltage 
switching. Increasing costs of equipment 
and improved reliability of power trans- 
formers have emphasized the desirability 
of dispensing with high-voltage circuit 
breakers wherever justifiable. Protection 
schemes include single- and 3-pole automatic 
grounding switches actuated by local differ- 
ential relays and also various schemes of 
remote tripping of line circuit breakers. 
The work of the group was completed with 
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the presentation of a project committee 
report at the Winter General Meeting. 
However, it is expected that certain phases 
of the problem may justify additional 
investigation, and consideration is being 
given to this as one of the future projects of 
the Committee on Relays. 


Joint and Associated Projects. Through 
representation, the committee has par- 
ticipated in the activities of the Instrument 
Transformer Subcommittee of the Committee 
on Transformers with special attention to 
the relaying performance of current trans- 
formers and the transient performance of 
capacitance potential devices. Close co- 
ordination has been maintained with ac- 
tivities of the Committee on Carrier Current 
and a special subcommittee to study cir- 
cuit breaker duty on out-of-phase switching. 


COMMITTEE ON ROTATING MACHINERY 


A total of 48 papers, sponsored by this 
committee, were presented at the AIEE 
meetings during the past fiscal year. Of 
these, 29 were presented at the Winter 
General Meeting. The main committee 
meeting was held during the Winter General 
Meeting. Subcommittee activities reported 
at this meeting are briefed in the following: 


Insulation Resistance Subcommittee. Report 43A ‘‘Recom- 
mended Practice for Insulation Testing of Rotating 
Machinery,” was presented to the committee. Final 
agreement on this report is expected shortly, after 
which it will be published as an AIEE Standard. 


D-C Machine Subcommittee. Results of the 3-year motor 
test program on motors from 1/2 to 50 horsepower and 
1,750 rpm, conducted by five co-operating electrical 
manufacturers, were reported at the technical sessions 
of the Winter General Meeting. The results indicate 
that a revision of Standards is necessary relative to the 
measurement of temperature rise on d-c machines; 
results on large machines differ from those obtained 
on small machines and additional data must be obtained 
on large units. Further work of the committee includes 
obtaining further data on temperature rises on large 
d-c machinery, revision of Standards on temperature 
rise measurements on d-c machines, the investigation 
of a standard method for determining short-circuit 
currents on d-c machines, 


Fractional-Horsepower Subcommittee. Current activities 
of the committee include the formulation of a test code 
for fractional-horsepower motors. Future plans of the 
committee include the formation of an application guide 
for fractional-horsepower motors. It was agreed in 
committee that fractional-horsepower d-c machines, 
as well as a-c machines, will be covered by this 
committee. 


Induction Machine Subcommittee. A test code for induction 
machines is in preparation and it is hoped that this 
will be completed in time for consideration at the 
Summer General Meeting. A session on the application 
of induction motors is contemplated for a future meeting. 


Synchronous Machine Subcommittee. Minor revisions in 


the test code are contemplated. 


Test Code Subcommittee. A co-ordinating subcommittee 
of this committee has been formed to integrate and 
co-ordinate test code activities. 


During the discussion of these reports and 
other business by the main committee the 
following recommendations were made: 


1. The Committee on Instruments and Measurements 
be asked to establish Master Test Code for Power 
Measurements, 


2. The publication policy of the Institute be reviewed 
to permit the publication of a greater number of papers 
resulting from the increasing activities of the technical 
committees, 


A report on the compilation of a bibliog- 
raphy on rotating machinery indicated 
this project is nearly complete with a total 
of 394 volumes having been reviewed, from 
which 1,408 articles have been catalogued 
under 12 major and 47 minor classifications. 
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It is expected that this bibliography will be 
published when completed. 


COMMITTEE ON SUBSTATIONS 


Work in Progress. This committee, for- 
merly the Committee on Automatic Stations, 
recently completed organization of its sub- 
committees and working groups to cover the 
greatly expanded scope of the committee. 
The main committee has assigned the 
projects mentioned in the following for study 
and possible action by the subcommittees 
concerned. So far, little has been accom- 
plished on any of these projects, because 
they were only recently assigned. 


The Automatic and Supervisory Control Subcommitiee has 
been assigned projects relating to investigating the 
reliability of supervisory and automatic control for 
substations, and also revision of American Standard 
C37.2-1945 covering such equipment. 


The Transmission Substations Subcommittee and the Dis- 
tribution and Conversion Substations Subcommittee have in 
hand projects dealing with the relative merits and 
standardization possibilities of the 1-line diagram 
connections and structural design of the substations 
falling within their jurisdiction, also the problem of 
safety considerations in substation design, station 
lighting practices, and the problem of station auxiliary 
power supply for substations. 


The Distribution and Conversion Substations Subcommittee also 
has been assigned projects covering the relative merits 
of circuit breakers versus reclosing fuses for small dis- 
tribution substations and the choice of bus regulation 
versus feeder regulation for distribution substations. 


The Working Group on Device Function Numbers has prepared 
and recently circulated a questionnaire regarding the 
adequacy of the present standard device numbers as 
established in American Standard C37.2-1945. The 
work of that group will be very valuable in considering 
the next revision of that American Standard. 


The Working Group on Rectifier Switchgear, which is re- 
sponsible for treatment of all matters pertaining to the 
design, construction, and application of switching 
devices, instrumentation, and protective and functioning 
relays for electronic power converters, has prepared a 
conference paper on Electronic Power Rectifier Pro- 
tection that was presented at the Winter General 
Meeting. This paper will be followed by a formal 
paper of similar scope intended for presentation at the 
Summer General Meeting. 


The Working Group on Substation Grounding Practice is 
responsible for investigation and study of substation 
grounding system design and testing practices, including 
consideration of the relative merits of galvanized iron 
versus copper electrodes. This group includes repre- 
sentation from two of the subcommittees of the Com- 
mittee on Protective Devices. 


AIEE Papers. ‘This committee sponsored 
papers at a joint technical session at the 
Midwest General Meeting, with the Com- 
mittee on Transmission and Distribution. 
This committee expects to sponsor a tech- 
nical session at the Summer General Meeting, 
and also one at the Fall General Meeting. 


Committee Meetings. ‘The main committee 
met in Milwaukee on October 20, and in 
New York on January 31. A meeting also 
is scheduled for June 20 at Swampscott. 


COMMITTEE ON SWITCHGEAR 


.-The Committee on Switchgear sponsored 
technical sessions at the Midwest and Winter 
General Meetings. It will sponsor a similar 
session in June. 

The committee held one meeting during 
the Winter General Meeting. 

Proposed Standards for Automatic Circuit 
Reclosers for A-C. Distribution Systems have 
been submitted to the Standards Committee 
with the recommendation that they be 
approved for a 1-year trial. 

A Guide for Application of Low-Voltage 
Circuit Breakers has been prepared and 
submitted to the committee for letter-ballot. 
The balloting is nearly completed and 
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indicates the acceptance by a large majority 
of the committee. This guide will be dis- 
cussed at the Summer General Meeting. 
The Subcommittee on Circuit Breakers is 
working on a proposed revision of ASA 
Standards for Power Circuit Breakers. 
Last year the committee approved for 
submission to the Standards Committee a 
proposed Standard on Air Interrupter 
Switches and a proposed revision of Standard 
22 covering ‘“‘Air Switches and Bus Sup- 
ports.” At the committee meeting in 
January, it was pointed out that these two 
Standards had much in common and were 
very closely related. It was agreed that 
they would be combined into one, to be 
submitted to the Standards Committee. 
This combination has been made, and the 
combined Standard is being submitted to 
the Standards Committee for action. 
Proposed revision of the Standard on 
Switchgear Assemblies, 27, was approved by 
the committee for submission to the Stand- 
ards Committee, and has been so submitted. 


COMMITTEE ON SYSTEM ENGINEERING 


This report covers the work of the second 
year of the committee. The general pro- 
gram of subcommittees was _ continued. 
However, there was considerable enlarging 
of the committee in that 14 new members 
were added at the end of the first year to 
give broader diversification, geographically, 
and to strengthen the important System 
Planning Subcommittee. 

The committee sponsored three sessions 
during the year—two at the Midwest General 
Meeting, and one at the Winter General 
Meeting. A total of 13 formal papers and 
8 conference papers have been presented by 
the committee. There were two committee 
meetings during the year. At these meet- 
ings, plans of the committee for future 
meetings were outlined.» The report of the 
program of the Power Group Co-ordinating 
Committee has been presented, and the 
reaction of the committee to the publication 
policies of the Institute have been discussed. 
In general, it has been the policy of this 
committee to present a full and adequate 
review of one phase of system engineering at 
any session it sponsors. 

It prepared two papers for the Summer 
General Meeting, one covering the broad 
subject of the principles in the design of a 
utility system from the generating station 
through to the ultimate distribution system, 
and the second covering a basic change in 
the system frequency of one system and the 
problems associated therewith. Both papers 
were well received. The committee also 
prepared a paper which was presented at 
the Pacific General Meeting, dealing with 
the economics of transmission design in over- 
all system planning. 


System Planning Subcommittee. ‘This sub- 
committee sponsored two papers at the 
Midwest General Meeting, one on the 
development and growth of a large all-hydro 
system and the second on a similar develop- 
ment of a metropolitan steam system. ‘These 
papers emphasized the fundamental factors 
influencing the development of these systems 
and demonstrated the influence of these 
factors in future planning. Similar papers 
are scheduled for the Summer General 
Meeting on another type of metropolitan 
system using extensive subtransmission volt- 
ages, and a smaller system where the genera- 
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tion is located away from the load centers. 
There was also a paper presented at the 
Winter General Meeting on the use of the 
calculating board in system planning. 


System Controls Subcommittee. ‘This sub- 
committee sponsored a group of conference 
papers at the Midwest General Meeting, 
dealing with the subject of turbine and 
boiler design to meet fluctuating loads. 
These conference papers provoked so much 
discussion, not only at the meeting, but also 
in the technical press afterwards, that they 
were made the basis for three formal papers 
and two conference papers at the Winter 
General Meeting. This subcommittee also 
sponsored two papers on load control ap- 
paratus at the Midwest General Meeting, 
and has prepared a committee report on 
the status of automatic load control equip- 
ment. 


System Operations Subcommittee. ‘This sub- 
committee sponsored a companion group of 
three papers at the Midwest General Meeting 
on the subject, “‘Emergency Control of 
System Loads.’ The subcommittee also 
has undertaken a study of the problem of 
load pickup on radial and network feeders 
following prolonged shutdowns, made at the 
request of the Committee on Substations. 
This study is planned for presentation at the 
1949 Fall General Meeting. 


Interconnection Contracts Subcommittee. This 
subcommittee has prepared a committee 
report on various aspects of interconnection 
operations as influenced by the types of 
contracts. This report is being circulated 
only within the committee for future study. 


Joint Subcommittees. Representatives also 
have served on two joint subcommittees, one 
on probability study of equipment outage, 
and the other on out-of-phase high-voltage 
switching. The Probability Studies Sub- 
committee presented a very complete report 
at the Winter General Meeting on outage 
records of steam and hydro-generators and 
boilers. It is continuing its study of varia- 
tions in load and load estimating on a 
probability analysis basis. 


COMMITTEE ON TRANSFORMERS 


The committee held three meetings, with 
an average attendance of 21 members. 
The activities of this committee have been 
quite varied, and, at the present time, 14 
main subjects are under consideration. 


Co-ordinated Study of Life of Transformer 
Insulation Working Group. A program was 
drawn up for a set of pilot tests on selected 
class B and class H materials to be carried 
out by the four participating laboratories: 
Allis-Chalmers, Dow-Corning, General Elec- 
tric, and Westinghouse. The pilot tests are 
intended: to permit a choice between the 
test methods proposed by General Electric 
and by Westinghouse; to train laboratory 
personnel in the techniques of making the 
tests. Apparatus and materials now are 
being accumulated and the pilot tests will 
be under way shortly. 


Temperature Gradients and Hot-Spot Tem- 
peratures for Dry-Type Transformers Working 
Group. The work of this committee was 
conducted principally by correspondence 
without formal meetings being held. A 
tentative value of 110 degrees centigrade 
was accepted by the Committee on Trans- 
formers as the tentative limiting hot-spot 
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temperature rise, after which this working 
group was dismissed. 


Joint Subcommittee on Instrument Transformers. 
Inasmuch as the interest in instrument 
transformers is rather broad, an effort has 
been made to obtain broad coverage by 
obtaining representatives from other in- 
terested technical committees as well as from 
the Committee on Transformers. 

Meetings have been held, and considerable 
progress has been made. Inasmuch as the 
subcommittee is rather large, all the work 
has been carried on in working groups. 
The following working groups have been 
established: Relaying Performance of Cur- 
rent Transformers, Test Code, Rating 
Factors, Grounding Instrument Transformer 
Secondaries, Definitions, Revision of Test 
Code for Metering, Separate Publication of 


Instrument Transformer Standards, 
Transient Characteristics of Potential 
Devices. 


Subcommittee on Papers. There are nine 
papers available for the Summer General 
Meeting. The Committee on Transformers 
has been assigned two sessions at this meeting. 


Operating Guides for Regulators Working 
Group. The draft of the proposed guide for 
the loading of oil-immersed step-voltage 
and induction-voltage regulators was revised 
several times by correspondence. Each re- 
vision was acceptable in all respects except 
on several fundamental points. ‘These points 
were agreed upon at a meeting of the work- 
ing group held on January 31, 1949. 

The guide ‘‘Proposed American Standard 
Guide for Loading of Oil-Immersed Step- 
Voltage and Induction-Voltage Regulators” 
has been completed by the working group. 
A letter-ballot is being sent to each member 
of the Committee on Transformers for 
approval. 


Short-Circuit Thermal Ratings of Oil-Immersed 
Step-Voltage and Induction-Voltage Regulators 
Working Groups. ‘The work of this group is 
to amplify section 15.050 in ASA C57.15 
to cover regulators which supply feeders 
having automatic reclosing circuit breakers; 
also to check if the regulators will withstand 
25 times normal current both thermally and 
mechanically for the times given in the 
standard. Since this question was primarily 
one of determining from the manufacturers 
the short-circuit thermal and mechanical rat- 
ing of regulators, the manufacturers of this 
equipment were consulted. In view of all 
of the variables involved, the following state- 
ment was generally agreed upon: 


When used on circuits with breakers having reclosing 
cycles, the accumulated time a regulator is subjected to 
short-circuit current shall not exceed that given in the 
above table. 


This statement was to be added to ASA 
C57.15 immediately after the table in section 
15.050. The Standard now states that 
regulators must withstand 25 times rated 
current for four per cent impedance for two 
seconds. All manufacturers agree that 
their regulators will meet this requirement. 

A letter-ballot was sent to each member 
of the Committee on Transformers asking 
for approval of the statement, as a result, 
the original statement was changed as 
follows, the words in italics being added: 


When used on circuits with breaker or other devices, such 


as fuses, having reclosing cycles, the accumulated time 
a regulator is subjected to short-circuit current, during 
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one reclosing cycle, shall not exceed that given in the 
above table. 


This question was discussed by the Com- 
mittee on Transformers. After many com- 
ments and suggestions, the problem was 
referred back to the working group for further 
consideration. 

The suggestion was made that the inter- 
pretation of section 15.050 may belong in 
the Guide for Loading of Regulators. This 
will be considered, and a recommendation 
will be made to the Committee on Trans- 
formers by the working group at a later 
date. It was suggested also that similar 
changes should be made in the guide for 
loading transformers on the same point. 


Subcommittee on Magnetization Characteristics 
of Transformers. ‘The work of this sub- 
committee has been divided into three 
natural divisions: 


1. Magnetization characteristics of transformers. 


2. Effect of magnetization current on operation of 
air break switches. 


3. Effect of magnetization current on relay problems. 


Meetings have been held, and reasonable 
progress is being made. 


Short-Circuit Requirements of Transformers 
Working Group. At a meeting of the working 
group, a proposal was drafted for revising 
sections of ASA C 57-12. In September, 
the proposal was submitted by letter-ballot 
to the members of the main committee. 
After minor revisions, it was approved and 
adopted by the committee. 


Guides for Operation and Maintenance of 
Dry-Type Transformers With Class B Insulation 
Working Group. One meeting was held to 
review data assembled by means of a ques- 
tionnaire to the working group members and 
to determine what material should be 
included in the guides. As a result of this 
meeting, a draft of a proposed guide was 
prepared and submitted to the members 
of the committee for review. Comments 
have been received on this draft, and a 
second meeting is being arranged, at which 
time it is hoped that a revised guide can be 
prepared for submission to the main com- 
mittee. 


Co-ordination of Insulation Working Group. 
This is essentially a 1-man committee, whose 
assignment is liaison between the committee 
and the AIEE group of the Joint AIEE- 
EEI-NEMA Committee on Co-ordination of 
Insulation. Two meetings of the AIEE 
group have been held and considerable 
progress has been made. 


Electronic Power Converters Working Group. 
One man was appointed to act as the liaison 
representative between the Committee on 
Transformers and the committee on Elec- 
tronic Power Converters to take care of such 
subjects as required co-ordination between 
the two groups. 


Subcommittee on Method of Making Trans- 
former Heat Runs. The work of this sub- 
committee is essentially a continuation of 
that carried on previously, and has to do 
primarily with the change in the ASA C 57 
Transformer Standard necessary to indicate 
that the short-circuit method is the standard 
method and will be used unless otherwise 
specified and agreed upon. Because of a 
misunderstanding, serious opposition to the 
proposed change has arisen in one of the 
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EEI committees. The immediate task of the 
working group is to rewrite the proposal so 
that a misunderstanding will be impossible, 
and to secure sufficient data to prove that 
the short-circuit method is reliable and 
gives correct results within the same degree 
of accuracy as the back-to-back method. 


Revision of Dielectric Tests Working Group. 
The working group was set up to consider 
changes in the insulation tests, both as to 
the magnitude and the technique of testing. 
Several changes in test procedure have been 
proposed. One in particular was due to an 
editorial error, but still remains to be cor- 
rected. Another involved changes in testing 
technique, particularly the use of current 
neutral measurements during impulse tests. 
A meeting was held, and tentative plans for 
changes were made. In order that the 
group should have broad coverage in the 
industry, it included several manufacturers’ 
representatives and operators’ representa- 
tives. Proposals were made, but several 
differences of opinion were expressed which 
were of so serious a nature that further work 
will be required. 


COMMITTEE ON TRANSMISSION AND 
DISTRIBUTION 

The past year was marked by continued 
intensive activity within the subcommittees. 
The product of this work will come to fruition 
shortly in the form of five subcommittee 
reports. In addition to the subcommittee 
meetings, there were two meetings of the 
general committee—the first in Milwaukee 
on October 20, and the second in New York 
on January 31. A third meeting is planned 
for Chicago on May 4. 


Technical Meetings. ‘Two technical sessions 
were sponsored by the Committee on Trans- 
mission and Distribution at the Summer 
General Meeting, and two at the Pacific 
General Meeting. At the Midwest General 
Meeting, one separately-sponsored session, 
and one jointly-sponsored session with the 
Committee on Substations were held. Two 
solely-sponsored sessions and one jointly- 
sponsored session with the Committee on 
Protective Devices were held at the Winter 
General Meeting. For the Summer General 
Meeting, one separately-sponsored session 
and one jointly-sponsored session with the 
Committee on System Engineering are 
scheduled. 


Capacitor Subcommittee. A revision of AIEE 
Standard 18 on capacitors is nearing com- 
pletion by the Capacitor Subcommittee. 
This Standard has been circulated through 
the main committee, and requires only slight 
modifications before submission to the 
Standards Committee for final approval. 
A joint report with a corresponding working 
group of the EEI on the performance of 
shunt capacitors is likewise nearing com- 
pletion, and should be available for pres- 
entation at the Fall General Meeting. ‘The 
Capacitor Subcommittee also will have avail- 
able for presentation at that meeting a 
report on the maintenance of shunt capaci- 
tors. 


Distribution Subcommittee. A report of this 
subcommittee entitled ‘‘Preliminary Report 
on Electric Power Distribution System 
Practices and Trends in the United States,” 
was presented at the Summer General 
Meeting. This since has been made a final 
report and published in Electrical Engineering. 
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A Symposium on Primary Network Systems, 
at which four papers will be presented, is 
being sponsored by the Distribution Sub- 
committee for the Summer General Meeting. 
Consideration also is being given by the 
subcommittee to an economic study of 
different values of primary voltages. The 
subcommittee also is engaged jointly with 
other groups of the AIEE and EEI in a 
study of the construction and protection of 
distribution circuits. 


General Systems Subcommittee. A report by 
this subcommittee on ‘‘ Power System Over- 
voltages Produced by Faults and Switching 
Operations,’’ was presented at the Summer 
General Meeting. A co-operative survey 
with a corresponding group of EEI is being 
made on the causes of outages and operating 
experience on transmission lines of 100 kv 
and over. A session at the Winter General 
Meeting was sponsored in co-operation with 
the Committee on Protective Devices on 
“Recovery Rates of Voltage on Distribution 
Systems.” 


Lightning and Insulator Subcommittee. One 
of the active projects of this subcommittee 
is the preparation of a bibliography of ma- 
terial relating to lightning. This is a 
compromise with the original plan, which 
contemplated the correlation and publication 
of papers relating to the subject similar to 
the previous Lightning Reference Book 
prepared by the same subcommittee. This 
plan was abandoned because of cost. The 
subcommittee is concerning itself also with 
a study of recommendations for lightning- 
proof transmission lines. A symposium of 
five papers on the subject of insulator 
contamination and corrective measures was 
sponsored by this subcommittee and pre- 
sented at the Midwest General Meeting. 


Towers, Poles, and Conductors Subcommittee. 
A report by this subcommittee on the types 
of conductors available for use on high- 
voltage transmission lines was presented at 
the Summer General Meeting. A report 
on transposition is under preparation, and 
should be available for presentation at the 
Fall General Meeting. 


Other Activities. ‘The Committee on Trans- 
mission and Distribution is jointly active 
with other committees in two projects, the 
first being the investigation of high-voltage 
switching when out-of-phase voltage exists 
at the time of are interruption, and the 
second is the calculation of short-circuit 
currents on low-voltage systems. 


Co-ordination With Edison Electric Institute. 
Close co-operation between the Committees 
on Transmission and Distribution of the EEI 
and the AIEE has continued during the past 
year. As mentioned previously, the Ca- 
pacitor Subcommittee, the Distribution 
Subcommittee, and the General Systems 
Subcommittee have active projects that they 
are carrying on with groups of the Trans- 
mission and Distribution Committee of EEI. 


Industry Group 


COMMITTEE ON CHEMICAL, ELECTRO- 
CHEMICAL, AND ELECTROTHERMAL 
APPLICATIONS 


The committee held one meeting, in 
New York during the Winter General Meet- 
ing. The accomplishments of the past 
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year were reviewed and plans discussed for 
the coming year. The scope of each sub- 
committee was reviewed and specific proj- 
ects outlined for 1949. 

This technical committee is now composed 
of the following subcommittees: Arc Fur- 
naces and Electrothermal Processes; Elec- 
trolytic Processes; Cathodic Protection; 
Metallic Rectifiers; Petroleum Refining and 
Production; Batteries, Battery Forming, 
and Charging; Chemical Industries. The 
subcommittees engaged in the following 
activities during the year. 


Arc Furnaces and Electrothermal Processes. 
This subcommittee is studying to establish 
good engineering practices in these fields. 
Problems relating to design and installation 
are of particular interest and a number of 
papers covering selected phases of the 
subject will be sponsored in 1949. 


Electrolytic Processes. This subcommittee 
held a meeting during the Winter General 
Meeting to discuss future plans. It is 
continuing its work on matters relative to 
theory, technique, plant efficiency, applica- 
tion of power conversion equipment, and 
operating hazards. It is engaged in the 
preparation of a subcommittee report on the 
influence of electrolytic cell line charac- 
teristics on the selection of electric power 
and conversion equipment. 


Cathodic Protection. This subcommittee 
now is working on a report relative to design 
and operation of apparatus and systems to 
minimize corrosion. A number of papers on 
corrosion prevention will be sponsored this 
year. 


Metallic Rectifiers. This subcommittee is 
continuing its standardization work on metal- 
lic rectifiers. ‘Two technical sessions are 
planned for the Summer General Meeting on 
theory, design, and application of metallic 
rectifiers. 


Petroleum, Refining and Production. ‘This 
subcommittee sponsored two papers at the 
Summer General Meeting on the electrifica- 
tion of pipe lines and oil well pumping by 
electric power. It also sponsored a confer- 
ence at the Winter General Meeting on 
wiring and distribution systems for petroleum 
refineries. 


Batteries, Battery Forming, and Charging. 
This subcommittee is actively studying 
battery ratings and battery applications to 
clarify inconsistencies in present Standards, 
and it also is sponsoring a conference at the 
Summer General Meeting on batteries and 
battery charging. 


Chemical Industries. This subcommittee 
sponsored a conference at the Winter Gen- 
eral Meeting on wiring and distribution sys- 
tems for chemical plants, and jointly spon- 
sored, with the Committee on Transmission 
and Distribution, a conference on heat bal- 
ance in chemical plants. ‘The subcommittee 
is actively studying the application of elec- 
tric equipment to the chemical industry, 
particularly switchgear and control devices. 
to establish good engineering practices to 
meet the exacting requirements of this 
industry. 


COMMITTEE ON ELECTRIC HEATING 


The principal activity of the committee 
during the past year has been the sponsor- 
ship of two conference sessions on electric 
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heating at the Midwest General Meeting, 
which were well attended. The papers cov- 
ered resistance heating, induction and dielec- 
tric heating, and radiant heating. The 
committee met in New York on February 3, 
1949. At this meeting, each of the subcom- 
mittee chairmen reported on the activity of 
his subcommittee during the past year. 
Since the major work of the committee is 
carried on through the subcommittees, the 
remainder of this report consists of ab- 
stracted portions from the subcommittee re- 
ports. 


The Subcommittee on Electronic Heating has 
proceeded with an agenda agreed upon by 
the Joint AIEE, IRE, NEMA Co-ordination 
Committee on Induction and Dielectric 
Heating. Various working groups within 
the subcommittee have been given specific 
assignments, some of which already have 
been completed. A Standard has been for- 
mulated on good engineering practice in the 
case of radio interference, which covers the 
proper methods of shielding, grounding, and 
installation of this equipment. ‘The report 
has been accepted by the subcommittee and 
has been tentatively approved by the IRE. 
The report will be presented at the 1949 
Summer General Meeting. 

A data sheet for use by the FCC in report- 
ing cases of radio interference has been for- 
mulated. This form has been accepted by 
the FCC, and is now in use by all their field 
engineers for cases of radio interference from 
industrial equipment. A set of standard 
definitions for induction and dielectric heat- 
ing is being prepared. It is planned even- 
tually to incorporate all such information in a 
formal Standard. 


The Subcommittee on Radiation Measurements 
Above 200 Megacycles met five times during the 
year, the work following closely the pattern 
set during the preceding year. It is still 
thought that the best method for measuring 
radiation field strengths in the range of 200 
megacycles and above is by the substitution 
method, using a standard signal generator, a 
suitable calibrated receiver, and a pickup 
device having known characteristics. 
Through a study of the literature and the 
building and testing of dipoles, dipoles with 
corner reflectors, and horns, the subcommit- 
tee has become convinced that it will be pos- 
sible to give constructional details for vari- 
ous pickup devices which, when constructed 
according to specification, will permit the 
measurement of field strengths in the range 
from 200 megacycles to 7,350 megacycles with 
an accuracy of plus or minus approximately 
20 per cent. This assumes the use of proper 
equipment, smooth lines, and proper tech- 
nique, all of which must be described in a 
final specification of recommended proce- 
dure. Preparing such a Standard will be 
the major work of the coming year. 


The Subcommittee on Resistance Heating and 
Electric Furnaces met twice during the year, 
and played a prominent part in the confer- 
ence on electric heating held in Milwaukee in 
October 1948. Several project groups have 
been formed within the subcommittee to 
collect and prepare technical data with the 
hope it can be made available ultimately in 
some well edited form for the use of engineers. 
Close co-ordination is maintained with the 
Subcommittee on Radiant Heating because 
of the overlapping nature of resistance and 
radiant heating. 
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The Radiant Heating Subcommittee has 22 
members, and is organized with 11 project 
groups working on specific problems. The 
subcommittee met four times in places widely 
separated geographically. Nine inspection 
trips were held in conjunction with these 
meetings, and several pages of publicity in- 
cluding photographs on these activities have 
been obtained in such publications as Elec- 
trical Engineering, Electrical World, Industrial 
Heating, Industrial Finishing, American Paint 
Journal, Products Finishing. 

The subcommittee currently is assisting 
the National Fire Protection Association in 
connection with a code revision on industrial 
ovens and furnaces. It is further preparing 
numerous recommendations although to 
date only one official action has been 
taken, namely that the AIEE adopt and rec- 
ommend through C-42 that infrared be 
spelled without a hyphen. The subcom- 
mittee activities now fully embrace industrial 
radiation heating with both lamp and 
glassless high-temperature resistance heaters. 


COMMITTEE ON ELECTRIC WELDING 


Conference on Electric Welding. ‘The com- 
mittee in co-operation with the Michigan 
Section sponsored a 3-day Conference on 
Electric Welding in Detroit. The purpose 
of this conference was to provide a forum on 
welding in Detroit, which is the center of this 
activity. One day was devoted to arc weld- 
ing, and two days to resistance welding. 
The results of this conference were very 
gratifying because an attendance of over 400 
was obtained. ‘This is to be compared witha 
usual attendance, at similar sessions held dur- 
ing general meetings, of 35 to 100, depending 
on subject and location. The conference 
was so well received that plans are being 
made to repeat it in 1950. 


Bibliography. ‘The committee published a 
bibliography of resistance welding, prepared 
by Mr. Zucker. 


Subcommittee on Power Supplies for Resistance 
Welding. Additional papers have been pre- 
pared and presented, also data gathered for a 
revision of the present report on ‘‘Power 
Supplies for Resistance Welding.” Work of 
this subcommittee is about 40 per cent com- 
plete. This work will go on until possibly 
1950 before being ready to publish. 


COMMITTEE ON GENERAL INDUSTRY 
APPLICATIONS 

Principles of Work. ‘The committee has en- 
deavored to follow the principles which were 
laid down when it was formed in the summer 
of 1947: (a) To study, discuss, and clarify 
electrical engineering problems in the several 
industries assigned to the committee, and (6) 
to attract to AIEE and to this work the elec- 
trical engineers interested in the foregoing 
industries. 

In order to_carry out this work effectively, 
it was necessary to subdivide it among sev- 
eral subcommittees, each to cover an industry 
or a group of related industries. The sub- 
committees are the Subcommittee on Ma- 
chine Tools, Subcommittee on Rubber and 
Plastics Industries, Subcommittee on Textile 
Industry, Subcommittee on Pulp and Paper 
Industry, Subcommittee on Materials Han- 
dling. Thislist does not cover, by any means, 
all industries which come within the scope of 
the committee. One of the problems dis- 
cussed at the February 3 meeting was: 


Report of the Board of Directors 


‘*Shall we organize additional subcommittees 
to cover additional industries?” 


Subcommittee on Machine Tools. ‘This sub- 
committee organized a very successful all-day 
session at the Midwest General Meeting. 
The topic selected was ‘‘Automatic Contour 
Follower Control for Machine Tools.” 
Nine papers were presented. The meeting 
was very well attended. Discussions were 
interesting and lively. It is hoped these 
papers and their discussions can be pub- 
lished in one pamphlet, which will be an 
authoritative reference book on this subject. 

This subcommittee did not plan on hold- 
ing any additional machine tool sessions in 
1948-49, but is working on the program for a 
session at the Fall General Meeting. The 
plans call for a 2-day session, with trips 
to several machine tool manufacturing plants 
in the area. 


Subcommittee on Rubber and Plastics Indus- 
tries. ‘This group has arranged to hold 
annual meetings. Considering the geo- 
graphical location of the rubber industry, 
Akron, Ohio, has been selected as the pre- 
ferred place for the meetings, which will be 
arranged jointly with the Akron Section. 
The date for the 1948-49 meeting was set 
for April 26, 1949. This was an all-day affair. 
The program included discussion of: ban- 
bury drives, mill drives, calender drives, tuber 
drives, electrical standards for industrial 
equipments, and preventive maintenance. 
The papers and discussions will be published 
in pamphlet form, as has been done in con- 
nection with the April 20, 1948, meeting in 
Akron. 


Subcommittee on Textile Industry. A session 
was held during the Winter General Meet- 
ing. ‘This was devoted to the synthetic fibres 
industry, and consisted of four papers, one a 
presentation by title only. Two confer- 
ences are scheduled for the spring, one in 
Boston on May 3, and one in Atlanta on May 
26 and 27. 


Subcommittee on Pulp and Paper Industry. 
This group held a technical session at the 
Midwest General Meeting. ‘The theme of 
the session was the “‘Speed Regulators for 
Sectional Paper Machines.’’ Three papers 
were presented. The meeting was well 
attended (about 125) with many paper mill 
engineers present. This subcommittee is 
planning to hold the next session at the Sum- 
mer General Meeting, the theme being 
‘Electric Drives for Supercalenders and 
Winders.’’ Two committee reports will be 
presented. 


Subcommittee on Materials Handling. One 
technical session was held at the Midwest 
General Meeting. Two papers were pre- 
sented. The topics were discussed at great 
length by many engineers attending the 
meeting. ‘The subcommittee is planning the 
organization of a special one-day conference 
on May 13, 1949, in Cleveland, jointly with 
the Cleveland Section. The theme of this 
meeting will be heavy materials handling 
equipment such as needed for ore bridges and 
unloaders. 

Reviewing the activities for the last year 
and a half, it appears that the committee met 
with some degree of success in its main task: 
‘*To bring AIEE closer to engineers working 
on industrial problems.’? The technical 
sessions organized by the subcommittees 
represent the sole ground on which these 
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engineers can meet others in the same fields 
and discuss the problems which loom the 
largest in their professional lives. Itis noted 
that there are no engineering organizations in 
existence (except these subcommittees), 
which discuss electrical engineering problems 
in such industries as machine tools, rubber, 
textile, paper, and materials handling. 
Hence, this work begins to fill a definite need. 
Efforts will be made to make it more effec- 
tive, and to lay plans for the future. 


Note: L. A. Umansky, Chairman of the 
Committee on General Industry Applica- 
tions, his committee, and subcommittees 
merit special mention due to the number of 
successful technical committee conferences 
which they have conducted during the year 
and for the number planned for the future. 


COMMITTEE ON INDUSTRIAL CONTROL 


The committee has continued to take an 
active part in the work of the Industry Co- 
ordinating Committee, and every effort has 
poeen made to interest industrial engineers 
by preparation and presentation of papers 
relating to control problems in industry. 


The Subcommittee on Standards has com- 
pleted its work on the revision of Standard 
15— Industrial Control Apparatus. The new 
Standard has been forwarded to the American 
Standards Association through the Standards 
Committee. 


The Subcommittee on Electronic Control has 
been active in the formation of five working 
groups. These groups are concerned with: 
electronic contro] of d-c motors, photoelec- 
tric control systems, electronic relaying de- 
vices, electronic regulators and regulating 
systems, and electronic control of a-c power. 
Considerable work has been done by these 
‘groups on definitions in close co-operation 
with corresponding groups of the American 
Standards Association. 


The Subcommittee on Electronic Control. in 
co-operation with the Committee on Elec- 
tronics, sponsored a 2-day Conference on the 
Industrial Applications of Electron Tubes, in 
Buffalo, in April. 


The Subcommittee on Test Codes is proceeding 
with a code on interrupting ability of con- 
tactors and endurance tests on a-c contac- 
tors. Numerous other subjects are under 
consideration by the subcommittee. The 
bibliography referred to in last year’s report 
has been brought up to date, and final 
abstracting is now in progress. 


The Subcommittee on Servomechanisms, jointly 
sponsored by this committee and those on 
Basic Sciences and Instruments and Measure- 
ments, conducted a well-attended session at 
the Winter General Meeting, and joined in a 
second session with the Committee on Indus- 
trial Control. It is hoped that in the near 
future a close liaison will be established be- 
tween this joint subcommittee and the Sub- 
committee on Electronic Control. 

During the year, the committee sponsored 
two sessions at the Midwest General Meet- 
ing and two at the Winter General Meeting. 
The sessions were well attended, and the 
papers presented were freely discussed by the 
members. 


COMMITTEE ON INDUSTRIAL POWER 
SYSTEMS 


This committee sponsored a session on 
industrial power distribution systems at the 
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Midwest General Meeting. Three papers 
were presented at this meeting. Chemical 
and petroleum industry problems were cov- 
ered at the Winter General Meeting. Papers 
on power generation and steam balance were 
given at this meeting. 

The committee has three subcommittees: 
the Subcommittee on Wiring Design for 
Commercial Buildings is expected to com- 
plete its work and issue its final report at the 
Summer General Meeting; the Subcom- 
mittee on Revision of the Red Book is now 
actively engaged in revising and bringing up 
to date the so-called Red Book on Industrial 
Power Distribution Systems; the Subcom- 
mittee on Transformer Ratios was appointed 
mainly as a group to watch developments in 
the EEI-NEMA Transformer Voltage Stand- 
ardization Program. 


COMMITTEE ON MINING AND METAL 
INDUSTRY 

The Committee on Mining and Metal 
Industry was newly formed in 1947, at which 
time it was called the Committee on Mining, 
Metal Forming and Rolling. At the present 
time it has 33 members, and is divided inte 
two subcommittees, one covering the metal 
industry, and the other covering the mining 
industry. ‘lhe members of this committee 
have been very active and have co-operated 
to the fullest extent in the committee pro- 
gram. 

The first major activity of this committee 
was the presentation at the 1948 Winter 
General Meeting of 22 papers in six sessions. 
Much iucerest in these sessions was exhibited 
by men from the steel and mining industries. 
The committee sponsored a session on steel 
and a session on mining at the Summer 
General Meeting. The committee also 
sponsored two papers for the Pacific General 
Meeting. At the Midwest General Meet- 
ing, the committee presented 11 papers in 
three sessions, which covered mining, ore 
beneficiation, and steel mills. Because of 
the lack of space, the committee was asked 
not to sponsor sessions for the Winter General 
Meeting and the Summer General Meeting. 

The committee has held several meetings, 
the last of which was at the Winter 
General Meeting. A good percentage of the 
committee attended. Glenn B. Southward, 
Mechanization Engineer of The American 
Mining Congress, also attended and gave 
many helpful suggestions on the work of the 
committee and on co-operation with The 
American Mining Congress. 

The committee now is making preparations 
for three sessions at the Fall General 
Meeting. 


Communication and Science Group 


COMMITTEE ON BASIC SCIENCES 


The Committee on Basic Sciences, as its 
name implies, deals with the investigation 
and presentation of subjects of fundamental 
nature likely to be of present or future interest 
to electrical engineers. It is the duty and 
purpose of the committee to sponsor, and 
present to the members of the Institute the 
results of activity in newly developing fields 
not easily assignable—at least in the initial 
stages of their development—to one of the 
established technical committees of the Insti- 
tute. When, in the opinion of the members 
of the committee, fundamental activity in a 
field becomes great enough, a subcommittee 
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for the particular field is formed, which con- 
cerns itself with this field exclusively. Often 
the fundamental activity in a new field leads 
to practical engineering applications not 
fitting well into an established technical com- 
mittee, in which case the subcommittee be- 
comes a full-fledged new technical com- 
mittee of the Institute. For instance, the 
Committee on Basic Sciences had a Joint 
Subcommittee on Servomechanisms with the 
Committee on Industrial Control and the 
Committee on Instruments and Measure- 
ments; this subcommittee now is being con- 
sidered for elevation to full technical com- 
mittee status with the suggested name of 
‘‘Committee on Feedback Control Systems.” 

The Committee on Basic Sciences spon- 
sored technical sessions at the Midwest 
General Meeting, and at the Winter General 
Meeting. At these two meetings, a total of 
nine papers were presented. 

The committee also held two meetings, one 
at the Midwest General Meeting, and one at 
the Winter General Meeting, at which it 
dealt with the question of standardization of 
voltage notation, the reports and plans of its 
subcommittees, and the possible formation of 
new subcommittees. 

Activities of the five subcommittees operat- 
ing through the year are reported in the 
following: 


Energy Sources, The subcommittee sponsored its third 
conference on energy sources at the Winter General 
Meeting. Four papers were presented, dealing with 
the effect of electricity on the human body and on the 
subject of nerve electricity. The close correlation of 
this subject with the phenomena of electric fishes was 
discussed, and a demonstration with electric eels was 
presented. The attendance at this meeting proved the 
great interest in this subject. The committee is trying 
to arrange for publication, in pamphlet form, of most 
of the 14 papers presented since the formation of the 
subcommittee in 1946, 


Electric Circuit Theory. The Subcommittee on Electric 
Circuit Theory presented a symposium on circuit analysis 
at the Midwest General Meeting, consisting of three 
papers dealing with the history and present state of oper- 
ational calculus and of the application of matrix algebra, 
as well as with circuit analysis in servomechanisms. 
The subcommittee continues to participate in the de- 
fining of terms in network theory and electrical meas- 
urements, and the chairman of the subcommittee has 
undertaken to trace out the historical origin of the terms 
used in circuit theory. 


Applied Mathematics. ‘This subcommittee sponsored a 
Conference on Applied Mathematics jointly with the 
American Mathematical Society. The conference was 
held during the Winter General Meeting, four papers 
having been presented at thistime. The subcommittee 
has further plans for participation in the International 
Mathematical Convention to be held in Boston, Sep- 
tember 1949, and the ASEE meeting in Troy, June 
1949. It also is scheduling another conference at the 
Winter General Meeting of 1950. 


Magnetics. This subcommittee formed this year, 
sponsored a symposium on magnetics at the Winter 
General Meeting, consisting of morning and afternoon 
sessions, in the course of which six papers were presented. 
The attendance at these two sessions indicated that the 
formation of this subcommittee had filled a definite 
need. The subcommittee is planning another sym- 
posium on the subject for the Winter General Meeting 
of 1950. 


Electrical Properties of Solids. This subcommittee was 
formed during the past year. The properties of semi- 
conductors only recently have begun to be understood 
a little more clearly, and the development of the tran- 
sistor has attracted a great deal ofinterest. Recognizing 
this, the subcommittee has prepared a symposium on 
the electrical properties of semiconductors and tran- 
sistors to be given at the Summer General Meetipa. 
Owing to the great interest in these devices by other 
technical societies, activities are under way to establish 
a joint AIEE-IRE committee on jointly sponsored 


~annual symposia on this subject, so that duplication of 


effort will be avoided. Initial plans have been made 
by the subcommittee for a future symposium on “‘Elec- 
trical Properties of Dielectrics.”’ 


Electrical Properties of Gases. This subcommittee is still 
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in the process of formation but can be expected to become 
active in 1950. 


COMMITTEE ON COMMUNICATION 


The Committee on Communication has 
continued its policy of allocating practically 
full responsibility to the subcommittees and 
the associated chairmen for the initiation of 
the technical programs in their particular 
fields of interest, solicitation and review of 
timely papers, and conduct of the sponsored 
sessions. The general steering of these com- 
munication activities has been under the 
guidance and direction of a co-ordinating 
committee including the three administra- 
tive officers and the chairmen of the nine 
technicalsubcommittees. Functioning essen- 
tially on a group basis for the past two years, 
the committee has requested Board of Direc- 
tors’ approval of the advancement of the sub- 
committees to full committee status in an 
autonomous Communication Group, effec- 
tive August 1, 1949. 

During the past fiscal year, the committee 
sponsored 11 complete technical sessions, at 
which 48 papers were presented that specifi- 
cally covered the fields of telephone switching, 
wire and radio communication systems, aural 
and television broadcasting, railroad, and 
other special communication applications. 

The Summer General Meeting was sup- 
ported by the committee with four papers on 
telephone, telegraph, and radio subjects. 
Two papers on the status of radio telephone 
service in the United States were con- 
tributed to a joint electronic and communica- 
tion session at the Pacific General Meeting. 

Participation in the Midwest General 
Meeting was extended by sponsoring five 
complete sessions that covered a compre- 
hensive list of subjects including home radio 
receivers, microgroove recording, television 
broadcasting and associated coaxial and 
radio relay facilities, development in semi- 
conductors and the transistor, and telephone 
and telegraph switching systems. In view 
of the locale for the meeting a full session was 
devoted to “‘Radio on the Great Lakes.” 

For the Winter General Meeting, the com- 
mittee sponsored a 5-paper home radio and 
broadcasting session; radio communication 
systems session with four papers; 5-paper 
session relative to wire communication sys- 
tems; and a fifth session composed of five 
papers on special communication applica- 
tions. 

Two meetings of the main committee were 
held for the consideration of general policy 
matters. The co-ordinating committee met 
three times during the year in order to 
formulate the general program of activities 
and for the discussion and approval of the 
arrangements worked out by the subcom- 
mittees. 

The communication program for the 
Summer General Meeting has been final- 
ized to provide for three sessions, and a total 
of 12 technical papers, with the principal 
emphasis being focused on a telephone switch- 
ing symposium that will deal with the funda- 
mental and functional design of relay switch- 
ing circuits. ‘Tentative plans are under way 
for the 1949 Fall General Meeting with 
a possibility of underwriting five sessions high- 
lighted by a symposium on coaxial systems. 


COMMITTEE ON COMPUTING DEVICES 


Activities of the Committee on Computing 
Devices so far have been to sponsor several 
sessions at AIEE meetings, including a session 
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on analog computers at the last Winter 
General Meeting, as well as several articles 
on computing machine developments in 
Electrical Engineering. A session is planned 
for the Summer General Meeting. 

Two major subcommittees have been 
formed, one on analog computers with Dr. 
E. L. Harder as Chairman, and one on digital 
computers with Dr. J. W. Mauchly as Chair- 
man. 

Professor G. D, McCann is compiling a 
bibliography on computing machines, and 
Dr. W. H. MacWilliams, Jr., is co-ordinating 
with the IRE and ACM (Association for 
Computing Machinery) on nomenclature and 
definitions. Professor S. H. Caldwell main- 
tains contact with the Committee on Instru- 
ments and Measurements, while C. Concordia 
(Chairman) and Dr. J. G. Brainerd (Vice- 
Chairman) are also members of the Com- 
mittee on Basic Sciences. Professor W. C. 
Johnson, Jr., is Secretary. 


COMMITTEE ON ELECTRONIC POWER 
CONVERTERS 

The committee activities were concen- 
trated largely on projects initiated during the 
preceding year. The committee held two 
meetings—on October 11 in Pittsburgh, and 
on April 12 in Buffalo. Meetings were held 
also by several of the subcommittees. A 
committee report, ‘‘Mercury-Arc Power Con- 
verters in North America,’’ was presented at 
the 1948 Summer General Meeting. This is 
a comprehensive report on the designs and 
applications of mercury-arc rectifiers. 


Protection of Electronic Power Converters. 
Part 1 of the report on protection, which 
deals with the calculation of fault currents in 
rectifier circuits, was completed by the 
Electronic Converter Circuits Subcommittee, 
and was presented during the Winter General 
Meeting, at a technical session on protection 
sponsored by the committee. Part 2 of the 
report, which deals with protection systems 
and devices, is nearing completion and will 
be presented at the Fall General Meet- 
ing. It is being prepared by representatives 
of the Committees on Substations and Switch- 
gear, in co-operation with the Circuits Sub- 
committee. The complete report will be 
published after part 2 has been completed. 


Survey of Rectifier Operation. The Elec- 
tronic Converter Application Subcommittee 
is making a survey of operating experience 
and system characteristics in mercury-arc 
rectifier installations, by means of question- 
naires sent to rectifier users. The subcom- 
mittee expects to have a preliminary report 
on the survey ready for presentation at the 
Fall General Meeting. The complete re- 
port probably will be ready for the next 
Winter General Meeting. 


Rectifier Transformer Characteristics. The 
Rectifier Transformer Subcommittee pre- 
pared a report on rectifier transformer charac- 
teristics, which was presented at the Winter 
General Meeting. The report has been 
submitted to the AIEE for publication. 


Bibliography on Electronic Power Converters. 
The Papers and Speakers Subcommittee has 
completed a bibliography on electronic 
power converters, and it has been submitted 
to the AIEE for publication. The bibliog- 
raphy covers the years from 1903 to the end 
of 1947. It has 1,550 references to articles in 
English-language and foreign-language pub- 
lications. 
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Inductive Co-ordination on D-C Side of Rectifier 
Installations. A report on inductive co- 
ordination aspects relating to the d-c side of 
rectifier installations is being prepared by a 
working group under the auspices of the 
committee. The first draft of the report has 
been completed. It is expected to have the 
report completed in time for presentation at 
the Winter General Meeting. 


Conference on Education in Power Electronics. 
A conference on education in power elec- 
tronics was held during the Winter General 
Meeting, under the joint sponsorship of the 
Committees on Electronic Power Converters, 
Electronics, and Education. The program 
included speakers from engineering schools 
and industry. A report on the conference 
was published in the April issue of Electrical 
Engineering. 


West-Coast Subcommittee. The first or- 
ganization meeting of this subcommittee 
was held in Spokane, Wash., on August 26, 
1948. The membership of the subcommittee 
and the scope of its activities were discussed. 


COMMITTEE ON ELECTRONICS 


One of the very important activities of the 
committeeis that of insuring that early and 
adequate attention be given by the AIEE to 
new techniques and engineering practices 
employing electronic devices. In pursuit of 
that objective, the committee has added, 
during the past year, a Subcommittee on 
Magnetic Amplifiers, and a Subcommittee 
on Electronic Applications of Semiconduc- 
tors, and has changed the Subcommittee on 
Infrared Applications to a Subcommittee on 
Industrial Spectroscopy, thus enlarging its 
scope. 

The practice of operating with two distinc- 
tive types of subcommittees has been con- 
tinued. One type deals with general func- 
tions, such as the processing of Standards, 
papers solicitations and Section contacts, 
maintenance of national and informational 
contacts, education, and liaison with other 
professional groups. The other type is re- 
sponsible for attention to specific technical 
fields. ‘The committee ended the year with 
seven general-function subcommittees and 
with 14 subcommittees dealing with specific 
technical activities. 

Plans of operation for the 1948-49 period 
were formulated at a meeting of subcom- 
mittee chairmen in New York, N. Y., in 
September 1948. A meeting of the entire 
committee was held in Chicago, in November 
1948, in connection with the National Elec- 
tronics Conference. A meeting was held at 
the Winter General Meeting. 

At the Summer General Meeting, the com- 
mittee sponsored a technical session dealing 
with general trends in: electron tube design, 
mercury-arc converters, and _ radio-type 
equipment. Also, the committee assisted in 
arranging for a discussion of ‘‘Electronics in 
Engineering Education,”’ in a program spon- 
sored by the Committee on Education. 

At the Winter General Meeting, the com- 
mittee sponsored: 


1. A technical session dealing with recent develop- 
ments in electron tubes and circuits. 


2. The usual conference session on new electronic 
devices. 


3. A technical session on high-frequency cables. 


4. A conference session on education in power elec- 
tronics, 


5. A technical session on electrostatic precipitation. 


ELECTRICAL ENGINEERING 


One of the committee’s policies is to 
encourage the presentation, in sessions spon- 
sored by other committees of the Institute, 
of papers having an important electronics 
content. It is interesting to note in this con- 
nection that approximately one-half of all of 
the papers which were presented at the Win- 
ter General Meeting referred to some phase of 
electronics as an essential feature of the treat- 
ment. 

For the 1949 Summer General Meeting, 
the committee will sponsor a technical session 
on infrared applications, and a technical 
session on magnetic amplifiers; it also will 
add support to the symposium on semicon- 
ductors, sponsored by the Committee on 
Basic Sciences. 

Late in November 1948, a 3-day Confer- 
ence on Electronic Instrumentation in 
Nucleonics and Medicine was held in New 
York, N. Y., sponsored jointly by the Com- 
mittees on Electronics and Nucleonics of the 
AIEE, and the Nucleonics Studies Com- 
mittee of the IRE. This conference was 
very well attended, and indications are that a 
similar conference will be held in the late fall 
of 1949. 

In April 1949, a 2-day Conference on 
Industrial Electron Tubes was held in 
Buffalo, jointly sponsored by the Subcom- 
mittee on Electron Tubes of the Committee 
on Electronics and the Subcommittee on 
Electronic Control of the Committee on 
Industrial Control. This conference con- 
sisted of five technical sessions and a dinner 
meeting. In general, the objective was to 
permit exchange of information between in- 
dustrial electronic circuit engineers and in- 
dustrial electron tube engineers. The con- 
ference was very well attended, there was 
active discussion by those who attended, and 
it is believed the program was a valuable 
contribution. 

Activities of the subcommittees of the 
general-function type were as follows: 


Electronic Papers Solicitation and Section Contacts. This 
subcommittee accepts the responsibility for organizing 
technical sessions at general meetings, for following 
through to procurement suggestions for technical papers 
originating within its own members and from members 
of the technical subcommittees, for encouraging and 
stimulating papers involving electronics but sponsored 
by other committees, and for assisting Sections in 
stimulating electronic contacts. 


Electronic Standards. This subcommittee is the channel 
for processing Standards through to the American 
Standards Association, and renders active assistance 
toward familiarizing the committee as a whole with 
Standards procedures. 


Liaison With IRE. This subcommittee has the responsi- 
bility of maintaining satisfactory co-ordination with 
the Institute of Radio Engineers. 


Liaison With JETEC. This subcommittee has main- 
tained active co-ordination with JETEC, particularly 
in regard to matters of policy and areas of standardiza- 
tion activity. 


Education in Electronics. This subcommittee has been 
very active in strengthening contacts as to electronics 
between industry and universities, and in providing 
exchange as to points of view among universities in 
relation to methods of education in electronics. The 
most significant contribution this year was the technical 
session on this subject at the Winter General Meeting. 


West Coast Subcommittee. This subcommittee has been 
active in maintaining local contact in the West Coast 
area, particularly California, between the various 
electronics activities of importance to the AIEE. Plans 
are being formulated for a symposium on electronic 
instrumentation to provide an interchange of ideas 
between electronic industries in the West Coast area. 


Canadian Liaison Subcommittee. This subcommittee is 
functioning actively in maintaining close contact with 
electronic developments in Canada, and in addition has 
maintained a link with electronic developments in 
Europe. 
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Activities of subcommittees in technical 
fields have been as follows: 


Electron Tubes. This subcommittee has four working 
groups in the field of industrial electron tube standards 
in the following fields; vacuum tubes, cathode-ray 
tubes, gas-filled thermionic and cold cathode tubes, 
and mercury-pool cathode tubes. This subcommittee 
was responsible for the share of the Committee on 
Electronics in the sponsoring of the Industrial Electron 
Tube Conference in Buffalo. 


X-Ray Tubes and Apparatus. This subcommittee pro- 
vided two technical papers for a technical session at the 
Winter General Meeting, has completed its recom- 
mendations for changes in regard to X-ray graphical 
symbols, and has undertaken a revision of the American 
Standards Association X-ray terms. A study of speci- 
fications of characteristics and ratings of tubes used for 
X-ray equipment is under way. 


Electronic Instruments. Activity in the electronic instru- 
ment field is handled through the Joint Subcommittee 
on Electronic Instruments, sponsored co-operatively 
with the Committee on Instruments and Measurements. 
This joint subcommittee sponsored two technical 
sessions at the Winter General Meeting, one on electronic 
instruments, and one on electronic digital computers. 
It has actively reviewed the results of the Conference on 
Instrumentation Tubes held in March 1948 in Phila- 
delphia, and has used the results of that conference for 
furthering subsequent activities of smaller groups in 
the same field, and for initiating a Standards program. 


Electronic Precipitation. ‘This subcommittee sponsored a 
technical session at the Winter General Meeting. 


High-Frequency Conductors, Cables, and Connectors. This 
subcommittee was responsible for a technical session 
at the Winter General Meeting. 


Hot-Cathode Electronic Power Converters. This subcom- 
mittee has continued to be very active in bringing nearer 
to completion standard definitions properly correlated 
with similar standards in mercury-pool rectifiers. Close 
liaison is being maintained in all respects between this 
group and the AIEE committee dealing with mercury- 
pool converters. 


Liaison With Nucleonics. This subcommittee has been 
responsible for maintaining close contact with the 
activities of the Committee on Nucleonics and other 
similar groups, and has been instrumental in clarifying 
judgment as to the proper relationship of the main 
committee to nuclear studies, 


Electronic Aids to Medicine. This subcommittee was the 
avenue of the sponsorship by the Committee on Elec- 
tronics of the 1948 Conference on Electronic Instrumen- 
tation in Nucleonics and Medicine in New York, 
N. Y., and is carrying forward plans for a similar 
conference late next fall. Also, the subcommittee is 
canvassing the proper setup for adequate liaison with 
the American Medical Association. 


Electronic Aids to Navigation. The responsibility of this 
subcommittee has been for maintaining close contact 
with, and making contributions to, the activities of an 
IRE committee active in this field. Closely associated 
through overlapping membership is a committee of the 
Radio Technical Commission for Aeronautics. Liaison 
is also maintained with the Institute of Aeronautical 
Sciences, the Joint Technical Advisory Committee, 
the Air Materiel Command, and the Institute of Naviga- 
tion. There recently has been achieved by the IRE 
group agreement on a tentative list of terms and defi- 
nitions, and other standards procedures are under way. 


Electronic Aids to Geophysics. This subcommittee spon- 
sored last fall, jointly with an IRE group, a symposium 
on electronic circuitry in geophysical work, held in the 
Texas area where the greatest activity in this field exists. 
An important objective of this subcommittee’s work is 
to enlarge the area of contact, by means of technical 
publication and otherwise, between geophysical elec- 
tronic work and other areas of electrical engineering. 


Infrared Af plications. This subcommittee arranged a 
technical session for the Summer General Meeting. 
At present it is planned to extend the scope of this 
subcommittee to include industrial spectroscopy, thus 
broadening the base of its activities. 


Electronic Preparation and Preservation of Food. This re- 
cently organized subcommittee is looking ferward to 
activity in providing for presentation to the Institute of 
technical papers regarding progress in this field. 


Magnetic Amplifiers. This new subcommittee was 
organized during the past year in recognition of the facts 
that magnetic amplifiers recently have become of sub- 
stantial importance, that the circuit principles involved 
are basically the same as those in purely electronic 
circuits, and that nearly all magnetic amplifiers include 
important electron tube elements in their circuits. This 
subcommittee has arranged a technical session for the 
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Summer General Meeting, and is maintaining a close 
liaison with the Committee on Basic Sciences. Standards 
activities are being planned. 


Electronic Applications of Semiconductors. It is the responsi- 
bility of this newly organized subcommittee to give 
adequate attention, in the way of technical sessions and 
papers within the AIEE, to engineering applications 
to the newer solid-state devices, including transistors, 
crystal rectifiers, and related devices. Standards 
activities are under consideration. 


COMMITTEE ON INSTRUMENTS AND 
MEASUREMENTS 


Because measurement is fundamental to 
scientific progress, the activities of the com- 
mittee are related to all branches of Institute 
work, and close liaison is paramount. The 
work of the committee has been aimed at the 
stimulation of interest in instruments and 
measurements and the co-ordination of effort 
in this field, including the preparation of 
appropriate Standards. To keep pace with 
the expansion of the measuring art, the 
membership was increased to 49. Meetings 
were held on November 9, 1948, and March 
30, 1949. The latter was at the National 
Bureau of Standards, with Dr. F. B. Silsbee 
as host, and included an inspection trip of a 
number of the laboratories of the Bureau of 
Standards, as well as a visit to the Naval 
Ordnance Laboratory the following day. 

About 50 technical and conference papers 
were presented during the year under the 
auspices of the main committee and its 
direct subcommittees, and about 50 addi- 
tional papers were sponsored by the joint 
subcommittees. The range of subject matter 
testifies to the extreme diversity of measure- 
ment work. 

In considerable measure, the instruments 
and measurements work is carried out 
through nine subcommittees whose activi- 
ties have been as follows: 


Subcommittee on Revision of Standard 4 (Measurement of Test 
Voltage in Dielectric Tests). The most important item 
on the program of this subcommittee is the standardiza- 
tion of methods for short-time impulse measurements. 
This problem is being studied by the NEMA Laboratory 
Co-ordination Subcommittee. 


Subcommittee on Revision of C39 (Electrical Indicating Instru- 
ments). This subcommittee has co-operated with the 
ASA subcommittee on the revision of the C39 Standard. 
The first part of the Standard, covering switchboard 
and panel instruments, has been approved by ASA and 
printed for general distribution. Work on the second 
part, covering portable and laboratory standard-type 
instruments, is nearing completion. 


Subcommittee on Master Test Code for Resistance Measure- 
ments. A revised draft of the trial code published in 
September 1947 is being circulated for approval of the 
Standards Committee and final printing. 


Subcommittee on Master Test Code for Temperature Measure- 
ments. A proposed new code was published in October 
1948 for one year’s trial use. 


Subcommittee on Marking of Varmeters and Related Instruments. 
A questionnaire has been circulated to obtain data on 
present practices regarding the connection and scale 
markings of the varmeter and related instruments. 
Further activities of the subcommittee will be based on 
the results of this survey. 


Subcommittee on Watt-Hour Meters. This subcommittee 
sponsored nine technical and conference papers. 


Subcommittee on Electrical Tests on Dielectrics in the Field. 
This subcommittee sponsored two sessions at the Winter 
General Meeting, at which eight conference papers 
were presented, 


Subcommittee on High-Frequency Measurements. This sub- 
committee was responsible for planning the Conference 
on High-Frequency Measurements, held in Washington, 
D. C., January 10-12, 1949, under the joint sponsorship 
of AIEE, IRE, and the National Bureau of Standards. 
Attendance totaled 584. The community of interest 
in the subject gave rise to animated discussion. 


Subcommittee on Definitions. The activities of this sub- 
committee have been limited to review of the definitions 
prepared by Subcommittee 6 of ASA C42. 
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Necessary co-ordination with the work of 
the other technical committees of the Insti- 
tute is achieved through a number of joint 
subcommittees and in some instances, by 
crossrepresentation. Theincreasing number 
of technical committees has augmented the 
problem of maintaining proper liaison. 
While present arrangements have proved 
highly satisfactory, a study is being made of 
intercommittee relationships to see whether 
any modifications in the existing scheme 
might be advantageous. The activities of 
the joint subcommittees are summarized in 
the following : 


Joint Subcommittee on Electronic Instruments. This sub- 
committee sponsored two sessions at the Winter General 
Meeting. Work is underway on the development of 
specifications for the performance of vacuum tube 
voltmeters and cathode-ray oscilloscopes. 


Joint Subcommittee on Servomechanisms. This subcom- 
mittee sponsored one session at the Winter General 
Meeting. 


Joint Subcommittee on Nucleonic Instruments. This sub- 
committee, in co-operation with the Committee on 
Nucleonics and the Committee on Electronics Sub- 
committee on Electronic Aids to Medicine, sponsored 
a joint AIEE-IRE Conference on Electronic Instru- 
mentation in Nucleonics and Medicine in New York, 
N. Y., November 29-December 1, 1948. The con- 
ference was quite successful with a total attendance of 
540. Also, the subcommittee sponsored sessions at 
the Pacific General Meeting and the Midwest General 
Meeting. 


Joint Subcommittee on Telemetering. A revision of the 
October 1941 report on ‘‘Telemetering, Supervisory 
Control, and Associated Circuits,” has been issued. 
Three technical papers were sponsored by the sub- 
committee, 


Joint Subcommittee on Instrument Transformers. Working 
groups are active on current transformers, test code, and 
rating factors. 


COMMITTEE ON NUCLEONICS 


This committee continued its activities in 
the field of nucleonics with a membership of 
approximately 25, and with four subcom- 
mittees as follows: Joint Subcommittee on 
Nucleonic Instruments (Joint with Commit- 
tee on Instruments and Measurements); 
Subcommittee on Isotopic Tracers; Sub- 
committee on Safety and Health Protection 
Against Radiation; Subcommittee on Nu- 
clear Physics. 

Committee meetings were held in Spokane, 
Wash., Washington, D. C., and New York, 
N. Y., and a meeting of the committee officers 
and subcommittee chairmen was held in 
Cambridge, Mass., on August 10, 1948. 

The committee activities were directed 
mainly toward bringing nucleonic informa- 
tion to the Institute membership, and thus 
stimulating interest in this field in which the 
electrical engineer must play an increasingly 
important part. To this end the following 
meetings were arranged. 


Conference session at Pacific General Meeting, with four 
papers covering health physics, nucleonic instruments, 
accelerators, and atomic power reactors, sponsored by 
the Subcommittee on Nucleonic Instruments. 


Conference session at Middle Eastern District Meeting, 
with four papers by different authors covering the same 
subjects for the different audience, sponsored by the 
Subcommittee on Nucleonic Instruments. 


Conference session at the Winter General Meeting, with 
four papers covering health physics, and industrial 
and research applications and techniques for radioactive 
tracers, sponsored by the Subcommittees on Isotopic 
Tracers and on Safety and Health Protection. 


Conference session at South West District Meeting, with 
three papers covering accelerators and radioactive 


tracer applications in medicine and biology, sponsored _ 


by the Subcommittee on Nuclear Physics. 


Joint AIEE-IRE Conference on Electronic Instrumenta- 
tion in Nucleonics and Medicine held in the Engineering 
Societies’ Building, in New York, on November 29, 30, 
and December 1, with 26 papers, 
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.the NEMA Technical Committee. 


The last-named meeting was sponsored 
jointly with the Committee on Electronics 
Subcommittee on Electronic Aids to Medi- 
cine, in co-operation with the Institute of 
Radio Engineers. Approximately 540 people 
attended. The program was well received. 
A questionnaire was sent to those who 
attended, and, on the basis of replies, it has 
been decided that a similar conference 
should be held in 1949, 

In addition to meetings, the committee 
sponsored the publication of additional 
papers on nucleonic subjects, and the 
nucleonic series in Electrical Engineering was 
completed. A bibliography was prepared 
covering other literature on the subject, and 
the complete series has been published in 
pamphlet form under the title ‘‘Elements of 
Nucleonics for Engineers.”’ 

Finally, the committee participated in 
arrangements for the co-ordination of the 
various glossaries on nucleonics under the 
National Research Council, and is collaborat- 
ing on the preparation.of the section on in- 
strumentation. 


General Applications Group 
COMMITTEE ON AIR TRANSPORTATION 


The Committee on Air Transportation 
held one meeting of the entire committee 
during the year. This meeting was held in 
Washington on the occasion of the Middle 
Eastern District Meeting. The activities of 
the committee for the coming year in the 
field of Standards were discussed, and plans 
were made for technical sessions at the 1949 
Pacific General Meeting. Because of the 
wide geographical spread of the electrical 
engineers interested in aircraft transporta- 
tion, it is thought that technical sessions on 
this subject should be concentrated at one 
principal meeting during the year. For this 
reason it is planned to concentrate efforts on 
technical papers at the coming Pacific 
General Meeting. The Standards activities 
of the committee are carried on by its several 
subcommittees, and the status of the com- 
mittee’s work is described under the headings 
of the several subcommittees in the following 
paragraphs. 


Aircraft Electric Rotating Machinery. The 
“*Proposed Test Code for D-C Aircraft Elec- 
tric Rotating Machines,’ AIEE Report 800, 
which was issued in March 1947 for one 
year’s trial use, is being revised for reissue. 
It was thought that in the present form this 
report was not ready for standardization in 
the form of a test code, and it is expected 
that this will be available for reissue within 
the next few months. 


Joint Subcommittee on Carbon Brushes. This 
subcommittee, which is joint with the Com- 
mittee on Rotating Machinery and the Com- 
mittee on Air Transportation, was formed for 
the purpose of writing a code for testing car- 
bon brushes and brush materials. It made 
an interim report at the recent Winter Gen- 
eral Meeting. At that time, a recommenda- 
tion was made that the present subcommittee 
be disbanded and a new joint subcommittee 
formed with the fore-named AIEE com- 
mittees and the Carbon Brush Committee of 
This 
action now is awaiting the approval of the 
Standards Committee. It is hoped that the 
new joint subcommittee may be completed 
at an early date. 
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Aircraft Electrical Control, Protective Devices, 
and Cable. This subcommittee has _pre- 
pared a ‘“‘Proposed Test Code for Aircraft 
Circuit Interrupting Devices (12-, 24-, and 
120-Volt D-C Systems),”? which has been sub- 
mitted to the Committee on Air Transporta- 
tion for approval, with the view of recom- 
mending it to the Standards Committee for 
issue for one year’s trial use. This subcom- 
mittee also is preparing a test code for air- 
craft generator voltage regulators. It is 
expected that this code also will be issued for 
one year’s trial use by the industry before 
being proposed as a Standard. This sub- 
committee is planning next to prepare a code 
for testing the interrupting capacity of air- 
craft d-c circuit breakers. It is expected also 
that this group will undertake the prepara- 
tion of a report on the ‘‘Recommended Prac- 
tice for the Installation and Protection of 
Electric Wiring in Aircraft.” 


Basic Principles of Altitude Rating. This 
subcommittee has been assigned the task of 
preparing an AIEE Standard on the basic 
principles of altitude rating of electric 
machinery. It is expected that this rating 
will extend the altitude considerations to 
50,000 feet and take into consideration such 
factors as temperature, pressure, and humid- 
ity, and will furnish data for determining 
safe rating of aircraft electric machinery. It 
is planned that a survey will be conducted of 
the users of altitude chambers to determine 
the correlation of data obtained in flight 
with that obtained in altitude chambers, and 
it is hoped that this survey may result in a 
more unified practice in the use of altitude 
chambers. 


Aircraft Electric Systems. ‘This subcom- 
mittee was engaged in the preparation of new 
material for inclusion in the report ‘‘Report 
on Aircraft Electric System Guide,’? AIEE 
750, which was published in July 1947. The 
guide was issued in an incomplete state, and 
it is expected that revision will be a continual 
process in order that it may be kept up to 
date in regard to aircraft electric system 
development. It is planned that other sub- 
committees will furnish information pertain- 
ing to their assigned fields of activity for 
inclusion in the ‘‘Systems Guide.” 


COMMITTEE ON DOMESTIC AND 
COMMERCIAL APPLICATIONS 


The committee has been active in the 
preparation and presentation of papers, and 
in promoting a greater awareness among the 
engineers in the appliance field both of the 
value of the Institute and of the part which 
appliance engineers play in developments in 
the electrical industry. 

The scope of the Committee on Domestic 
and Commercial Applications is such that 
the engineering requirements do not lend 
themselves readily to standardization such as 
is normally considered within the field of the 
Institute’s activities. As a consequence, no 
work on Standards has been conducted or 
contemplated. Many excellent papers have 
been prepared, however, and presented at 
various Institute meetings. Papers were pre- 
sented at the Summer General Meeting and 
at the Midwest General Meeting, and a 
symposium of six papers on the control] and 
protection of household electric equipment 
was held at the Winter General Meeting. 

All sessions where papers were presented 
under the auspices of this committee were 
well attended, and four of the papers were 


ELECTRICAL ENGINEERING 


considered to be of sufficient general interest 
to be acceptable for publication in Electrical 
Engineering. 

Interest in the program sponsored by the 
committee resulted in six engineers affiliating 
with the Institute and the renewal of activity 
on the part of members in several Districts 
who had believed that their particular field 
was not adequately covered. 


COMMITTEE ON LAND TRANSPORTATION 


The committee held one well-attended and 
very full business meeting on February 1," 
1949. Atthis meeting, the committee hearda 
very interesting discussion by T.M.C. Martin 
on the question ‘‘Will Complete Dieseliza- 
tion Save Oil?’ The following activities 
also were discussed and organized. 


Technical Meetings. ‘Two transportation 
papers were presented at the Summer Gen- 
eral Meeting, and four were presented at the 
Midwest General Meeting. ‘These related to 
short-time ratings of diesel-electric locomo- 
tives, energy sources for railroad motive 
power, head end power on railroad passen- 
ger trains, and handling of suburban traffic 
on steam railroads. Seven papers were 
presented at the Winter General Meeting. 
These covered application of diesel-electric 
locomotives, 25 years progress in the design 
of traction motors (report on the progress of 
the art), the renaissance of the electric motive 
power, the electric equipment for Chesapeake 
and Ohio steam turbine-electric locomotives, 
selenium rectifiers in motor vehicle power 
systems, trackless trolley operations in Rhode 
Island, and a review of cities where trolley 
coaches have replaced busses. 


Subcommittee Activities. The review of 
AIEE Standard 16, “Standards for Electric 
Railway Control Apparatus,” has been com- 
pleted, and this Standard now includes 
coverage of the electric portions of the elec- 
tropneumatic brake system. This Standard 
is being issued for trial use. 


COMMITTEE ON PRODUCTION AND 
APPLICATION OF LIGHT 


One meeting of the entire committee was 
held. This meeting was held at the Winter 
General Meeting. A conference on fluores- 
cent lighting, which was sponsored by the 
committee, was held on the afternoon of the 
same day. One of the subjects which was 
discussed at the committee meeting was the 
scope of the committee’s activities. As a re- 
sult of this discussion, it was concluded that 
one of the primary objectives is to keep AIEE 
membership advised on lighting matters, by 
encouraging meetings on the subject at 
general meetings, and Section meetings. 
Earlier in the year, the chairman had pro- 
posed to the Sections Committee that a list 
of speakers available for various local activi- 
ties be distributed to the Sections. The 
Sections Committee had responded by 
indicating that it would like to consider the 
inauguration of such a procedure for all 
technical committees. 

Reports were presented on the activities of 
the following subcommittees: 


Subcommittee on Ultraviolet Radiation. This subcommittee 
has been working on a paper giving general background 
material on ultraviolet radiations. The manuscript 
was distributed to the committee, and several suggestions 
made for bringing it to completion. 


Subcommittee on Infrared Radiation. This subcommittee 
is working in co-operation with two other AIEE infrared 
subcommittees: Radiant Heating Subcommittee under 
the Committee on Electric Heating; Infrared Applica- 


Aucust 1949 


tions Subcommittee under the Committee on Elec- 
tronics. This subcommittee will encourage the use of 
electric infrared radiation for those processes for which 
it is suitable, by the collection and dissemination of 
available data, as well as the encouragement of new 
research. Investigations are being carried on at the 
present time on infrared sources, techniques, and 
measuring instruments. A program is also under way 
for the collection of fundamental application data. 


Subcommittee on Nomenclature of Electric Discharge Lamps. 
The report which had been prepared by this subcom- 
mittee had been circulated to members of the committee 
prior to the meeting. A number of written comment 
had been received, and these were discussed, together 
with other comments which were brought in by other 
committee members or evolved out of the discussion. 
The chairman of the subcommittee agreed to prepare an 
additional draft, incorporating the suggestions which the 
committee had agreed should be included. The final 
draft should be ready for circulation shortly. 


COMMITTEE ON MARINE TRANSPORTATION 


Two well-attended meetings of the com- 
mittee were held at Institute headquarters, 
one in January, and one in April, 1949. 

The latest revision of ‘‘Recommended 
Practice for Electrical Installation on Ship- 
board,”’ was issued in December 1948. The 
committee has been working on the matter of 
international standardization of electrical 
installation on shipboard. This work was 
delegated to the Committee on Marine 
Transportation by action of the Board of 
Directors of the Institute. 


Technical Meeting. Four marine transpor- 
tation sessions were held at the Middle 
Eastern District Meeting. The sessions were 
very well attended, each having from 50 to 
125 people present. The first session cov- 
ered the subjects of insulating materials and 
magnetic amplifiers, and the second covered 
the subjects of circuit breakers and ship- 
board degaussing installations. Three 
papers were presented at each. The third 
session covered the subject of power on ship- 
board, with four papers presented and dis- 
cussed. ‘The fourth session covered the sub- 
ject of shipboard lighting, with three papers 
presented and discussed. ‘These sessions all 
created considerable interest in the work of 
the committee. 


Subcommittee Activities. ‘These subcommit- 
tees have been quite active, each reviewing 
the sections of Standards 45 under its cogni- 
zance, and making reports to the main com- 
mittee, 


Awards 


COMMITTEE ON AWARD OF INSTITUTE 
PRIZES 


On account of the adoption of the new 
rules, with a shift from the calendar year to 
the administrative year, no awards were made 
this spring. The committee held one meeting 
for consideration of the proposed changes in 
rules submitted by a subcommittee of the 
Sections Committee, and will consider the 
proposals again when they are in final form. 


CHARLES LEGEYT FORTESCUE FELLOWSHIP 


During the year, one meeting of the com- 
mittee was held to select the recipient of the 
Fortescue Fellowship award for the scholastic 
year 1949-50. One full fellowship of $1,500 
was awarded to E. F. Koncel, Jr. A con- 
tinuing fellowship in the amount of $500 was 
awarded to last year’s recipient to assist him 
in completing the second year of his graduate 
work. 

Consideration is being given to several 
proposals to arouse more interest on the part 
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of faculty members so that competition for 
this fellowship will be more widespread. 


COMMITTEE ON MEMBERS-FOR-LIFE FUND 


The committee took no further action 
during the past year. The Board of Direc- 
tors approved its recommendations that a 
statement regarding the use of the fund be 
published in Electrical Engineering and mailed 
to each new Member-for-Life with the noti- 
fication; that a specially designed card be 
mailed to all living Members-for-Life and in 
the future be mailed with the official notice; 
and that, when the growth of the fund war- 
rants, prize winners from all Districts be in- 
cluded in the provision for traveling expense 
allowance to the Summer General Meeting. 


EDISON MEDAL 


The Edison Medal for 1948 was awarded 
to Dr. Morris E. Leeds, Chairman of the 
Board, Leeds and Northrup Company, 
Philadelphia, Pa., ‘‘for his contributions to 
the industry through development and pro- 
duction of electrical precision measuring 
devices and controls,’’ and was presented to 
him on February 2, 1949, in a general session 
of the Winter General Meeting. 

The medal may be awarded annually for 
meritorious achievement in electrical science, 
electrical engineering, or the electrical arts. 
Awards are made by a committee of 24 
members of the Institute. 


LAMME MEDAL 


The Lamme Medal for 1948 was awarded 
to Dr. V. K. Zworykin, Vice-President and 
Technical Consultant of the RCA Labora- 
tories Division, Radio Corporation of 
America, Princeton, N. J., “‘for his outstand- 
ing contribution to the concept and design of 
electronic apparatus basic to modern tele- 
vision.”” The medal will be presented to 
him on June 22, 1949, during the Summer 
General Meeting. 

The medal may be awarded annually by a 
committee of nine members to a member of 
the AIEE for ‘“‘meritorious achievement in 
the development of electrical apparatus or 
machinery.” 


HOOVER MEDAL 


The Hoover Medal is awarded periodically 
to an engineer for distinguished public serv- 
ice by a board representing the American 
Society of Civil Engineers, American Insti- 
tute of Mining and Metallurgical Engineers, 
American Society of Mechanical Engineers, 
and AIEE. The medal was awarded, in 
1948, to Malcolm Pirnie, Consulting Engi- 
neer, New York, N. Y., with a citation as: 
‘Engineer, leader of engineers and servant 
of his fellowman, whoseidealsand accomplish- 
ments in public life beyond the call of his 
profession have benefited men in his own and 
other countries of the world.”? The medal 
was presented to him on January 19, 1949, at 
the annual meeting of the ASCE, of which he 
is a past president. 


JOHN FRITZ MEDAL 


The John Fritz Medal may be awarded 
annually for notable scientific or industrial 
achievements, by a board of award composed 
of representatives of the ASCE, AIME, 
ASME, and AIEE. The 1949 medal was 
awarded to Charles M. Allen, Professor 
Emeritus of Hydraulic Engineering, Worces- 
ter Polytechnic Institute, with the citation: 
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“Exceptional achievements in hydraulic 
engineering. Founder of notable hydraulic 
laboratory; prominent teacher, consultant, 
inventor and author.’’ ‘The medal was pre- 
sented to him on January 19, 1949, at the 
annual meeting of the ASCE. 


MARSTON MEDAL 


The Marston Gold Medal is awarded to an 
alumnus of Iowa State College, of at least 30 
years’ standing, for achievement in engineer- 
ing in a broad field. The board of award in- 
cludes representatives of the college, and five 
engineering societies: ASCE, AIME, ASME, 
AIEE, and AIChE. The 1948 award was to 
Roy W. Crum, Director of the Highway Re- 
search Board of the National Research Coun- 
cil, Washington, D. C. 


WASHINGTON AWARD 


The Washington Award for 1949 was 
made to John L. Savage, Consulting Engi- 
neer, Tennessee Valley Authority, and Chief 
Designing Engineer, United States Bureau of 
Reclamation, Denver, Colo. The award is 
made annually to an outstanding engineer, a 
citizen or resident of the United States, who 
ably has served human needs, and is adminis- 
tered by a commission representing the 
Western Society of Engineers, ASCE, AIME, 
ASME, and AIEE. 


ALFRED NOBLE PRIZE 


This prize was established in 1929 to per- 
petuate the name and achievements of 
Alfred Noble, Past President of the ASCE 
and the Western Society of Engineers. It 
may be made to a member of any of the co- 
operating societies, ASCE, AIME, ASME, 
AIEE, or WSE, for a technical paper of par- 
ticular merit accepted by the publication 
committee of any of these societies, provided 
the author is not more than 30 years of age at 
the time of such acceptance. 


Joint Activities 
UNITED ENGINEERING TRUSTEES, INC. 


The funds and property held jointly by 
the four Founder Societies, including the 
Engineering Societies Building, the Engineer- 
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ing Societies Library, and the endowment 
funds of the Engineering Foundation, are 
administered by the United Engineering 
Trustees, Inc., which also serves as treasurer 
of the Engineers’ Council for Professional 
Development. 

The building has recently required some 
major repairs. It is fully occupied at present, 
and two of the Founder Societies have sub- 
stantial amounts of space in other buildings. 


ENGINEERING FOUNDATION 


The Engineering Foundation is a depart- 
ment of the United Engineering Trustees, 
Inc., and its general objective is ‘‘the further- 
ance of research in science and engineering.” 

With the income from its endowment 
funds, it supports a broad range of research 
projects, now numbering about 16. Some 
of its most effective contributions are those 
supporting studies and analyses necessary in 
the early stages of organizing projects on such 
bases that financial support from other 
sources becomes available. A special study 
is being devoted to the future employment of 
Foundation funds towards advancingresearch. 


ENGINEERING SOCIETIES LIBRARY 


The library is a department of the United 
Engineering Trustees, Inc., and was formed 
by combining the separate libraries of the 
ASCE, AIME, ASME, and AIEE, and is 
conducted as a free public reference library. 

In addition to affording the use of a large 
collection of engineering books and periodi- 
cals, the library renders special services such 
as bibliographies, translations, photostats, 
searches, and book loans by mail. 

A broad survey is in progress for the pur- 
pose of reorienting the library with other 
technicallibraries in the United States and 
for obtaining greater financial support. 
The bylaws governing the Library Board have 
been amendedtoreduce the number of board 
members from 22 to 12. 


ENGINEERS’ COUNCIL FOR PROFESSIONAL 
DEVELOPMENT 


The principal activities of ECPD include 
programs for the guidance of young persons 
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thinking of entering the engineering field, 
the accrediting of curricula of engineering 
schools, and encouragement and assistance 
to individuals in their engineering and cul- 
tural studies during several years following 
graduation. The council represents ASCE, 
AIME, ASME, AIEE, American Institute of 
Chemical Engineers, the Engineering Insti- 
tute of Canada, the American Society for 
Engineering Education, and the National 
Council of State Boards of Engineering 
Examiners. 


ENGINEERS JOINT COUNCIL 


The membership of this council includes 
the two most recent available past presidents 
and the secretaries, also the presidents as 
ex-officio members without votes, of the five 
member societies; ASCE, AIME, ASCE, 
AIEE, and AIChE, Its purpose is to pro- 
mote co-operation among the branches of 
engineering by seeking and studying matters 
of mutual interest to the member societies, to 
recommend joint action, and to administer 
activities authorized by a majority of the 
societies. A constitution was recently 
adopted and referred to the societies for ap- 
proval. 


REPRESENTATIVES 


A complete list of about 40 joint bodies 
upon which the Institute is represented 
appears in the Year Book and in the October 
issue of Electrical Engineering each year. 


Appreciation 


The continuing rapid increase in the mem- 
bership and the income of the Institute are 
tangible symbols of the highly effective work 
of the national committees, and the District, 
Section, and Branch officers and committees. 
For their enthusiasm and excellent co-opera- 
tion, the Board of Directors expresses sincere 
thanks and appreciation. It also thanks the 
members in general for their keen interest in 
the activities and for their splendid support 
of established policies. 

Respectfully submitted for the Board of 
Directors. 

H. H. HENLINE 
Secretary 
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HASKINS & SELLS 
CERTIFIED PUBLIC ACCOUNTANTS 


ACCOUNTANTS’ CERTIFICATE 


1 EAST 44TH STREET 
NEW YORK 17 


American Institute of Electrical Engineers: 


We have examined the balance sheet of American Institute of Electrical Engineers, 
and schedule of securities owned, as of April 30, 1949, and the related statements of cash 
receipts and disbursements of operating and restricted funds for the year then ended. Our 
examination was made in accordance with generally accepted auditing standards, and ac- 
cordingly included such tests of the accounting records and such other auditing procedures 
as we considered necessary in the circumstances. 

In our opinion, the accompanying balance sheet, schedule of securities owned, and state- 
ments of cash receipts and disbursements, respectively, present fairly the financial position 
of, and securities owned by, the Institute at April 30, 1949, and its recorded cash receipts 
and cash disbursements for the year then ended, in conformity with generally accepted 


accounting principles applied on a basis consistent with that of the preceding year. 


New York, 
May 19, 1949 


(Signed) HASKINS & SELLS 


AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Balance Sheet, April 30, 1949 


Exhibit A 
ASSETS LIABILITIES 
Property Fund Assets: Property Fund Reserve sete creer cinisieis cies sissicie.e alekeitis oie ni wiie:siaiatels $ 553,562.37 
. ; ‘ : 5 Restricted Fund Reserves: 
eee eae aa ae oreo Reserve capital fund........6.0csesseeeeeeeeeeees $531 , 660.79 
Land, buildings, and equipment (less depreciation ve aay aap ae TALC Met S808) 8s $18 PLO ANEo8 8 8,/81.8 088 pee 
andlrenewaltreserve)e ee cuaee sane sateen: $332,383.85 ed ae yee cee ae gee Sa a Ee : 
Funded depreciation and renewal reserve 166,064.63 International Electrical Congress of St. Louis library 
prtary ere : 3 PUTA are sags accsausis\ssesasasavaisuesssace{aiascieissous 28 eleusisp-yienaials 6,442.30 
ammie Medal fiamdsrsce-1a/cleveus arte ai erniclelete oeyere aieinvar ete 4,440.44 
itn ats aie wiata ciel cVeheraterereicvevele oats. cues are S¥eheus Siete ars $498,448.48 Ndatihate Aanadene ee eee a aan aed oh 1012.15 
iEquipment: . Woltaiemortal funy racteicctersisciiisie tetracetatelerelstrta/ate 18,908.67 
Library (volumes and fixtures)—estimated value... 36,366.37 
Office furniture and fixtures (less reserve for de- ‘Lotal restricted fund reserves sass -einiceeisiale «reyes ee eke sales ale 580,409.03 
PTSClALION | $51,807 20) sereete eters aiavelalelaieremite oheior)= 15,746.17 
Works pf art, Clana. sie Soiisee soe sislciseeares As 3,001.35 Operating Fund Reserves, Liabilities, etc.: 
ACCOUIE PAY Able ercicia els) aiateterertate let et ekat ier etslalanerer st $ 30,007.57 
Total property.fund assets. ce cicisis:cineld's sieves lelewieis ie citemnelene.> $ 553,562.37 Deferred income: 
Bs Dues received mi advancerseescs «eerie lelels alelelarsieleis 3,501.36 
Restricted Fund Assets: Entrance fees and dues advanced by applicants for 
“Securities—at cost, less reserve, $1,788.15 (quoted ME MDSTSh iP iga sie a\ele ale otsle|s! wnicvera) sina ice /@ viata ols 2,309.08 
market value, $533,172.52)—Schedule 1......... $523,824.26 Subscriptions to publications received in advance... 20,597.00 
Wain CEOMPLINVAE Co's ois'g a's oie Siew Aisle sie wialalste ule eid'e’e sieialers 56,399.79 Miscellaneous (including unallocated receipts)...... Ee fey 
accrued mMiterest YeCelvablesect aie cisis(rsi> = siete e sista > 184.98 Operatingifind reserves: .jsicsajeisieie + loins siotereisin (=i ereia\ sy so= 22,818.35 
iotalrestricted fund! Assets jacicinets afe-./c121s 0 s1e-c arcfats cisge w) ov0) arersveisier 580,409.03 Total operating fund reserves, liabilities, etc..............+0005 80,986.93 
“Operating Fund Assets: 
“Cash (not including $1,674.87 for Federal taxes with- 
held from employees)—(Exhibit B)............. $14,795.59 
-Accounts receivable: 
Members—for dues (less reserve, $5,750.00)........ 11,675.34 
fata ira oh ore bv icine © CREE C oO IO EO. CEIG > ROR HONE 2,512.37 
A NSCe NON eng ert oar ne nie cases iat Minas 6,638.63 
Technical Conference loans outstanding........... 650.00 
EAccrued interest receivable. sop ee.cs.s gs sietae secelsorsice 2,042.33 
Inventories: 
STF LAESACHONS s CLC. grain o:6/s.5) s/e¥aa’n/¥. dlalejeiuin'e.dlol ois sieicve(r.5.s 1,308.00 
pe Recirical Dem nitiOus is 5..:6c ie see bins's sieleinielevsie s slece 537.00 
Work in process Transactions (Part II 1948), etc..... 5,726.96 
Text and cover paper. oo... 01s 00i0.0 v:c.c.cciei0.0:0je:e,0/010.0 11,311.46 
Boal ema paas ale loietode actsle 1jhinccecesrinssisinueiere oinlsis  siniey5\n) esas» 7,601.64 
“Deferred charges—Production charges for May issue 
of Electrical Engineering.....+++eeeseeenes Restated tote 16,127.61 
“Total operating fund assets. .....+..sccsseesrcscesseeccsccccees ; 80,986.93 ~ 
Wamhel Fo, o's belies wivle:n dials 6 dice ow opie nlgls s sip.tiejee'SWie ob pie'se be ae $1,214,958. 33 Vega Oyrcc kets ote ces 19! gig 8 nlelsiaxevece/s 8 PUs trac W daalatelal t's p Vols wivtoNlaieietcrely $1,214,958,33 
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Exhibit B Statement of Cash Receipts and Disbursements of Operating Fund for the Year Ended April 30, 1949 
Cash on Deposit with The National City Bank of New York, May 1, Total (forward))..; tsjesielels ateente sialeiotatehette e atsterarele teloter.s, oiaia toresaleayiors nists 9170, S0009. 
1948 (not including $2,031.98 for Federal taxes withheld from em- Disbursements (forward) 2s. Joie. acess dee dowels vee $560,792.70 
PLOY.COR) yc elaceinetedche eteleslketaietedercies etteitatere vein sieYeists civ Mioteltinemattee CAS 5 Oot +O Traveling expenses: 
A Geographical Districts: 
Receipts: ; , Exectitive committees 4. praia telasi mtn) eieaiale siete 6,278.69 
Dues (including $168,882.00 allocated to Electrical Engi- Vice-Presidents:i<.)..§ua ~ ciate eet ee date ee 1,770.67 
IAAL subscriptions) . iposeibpalehe we aje\w loses elekeleg "eXcsei ela reseae $363,816.95 Conferences on Student activities............-00000. 8,783.72 
Advertising in Electrical Engineering... ...0.0.+eeseeeee 169,325.25 Boardlofi Directors eet Men MOORS od 15,750.87 
Transactions subscriptions. jsices ean eet etclalte vere elelctete 15,874.93 Norainating, Gommaittee-<yenk tuum lan etic 1 P 568.85 
Electrical Engineering subscriptions. .........++++++ee0e. 30,662.92 peeientn appropriation Nerds see he Mian tak opens oe 4.294. 33 
Miscellaneous publications (preprints, Standards, Administrative expenses.........0. 00. cscerscsceeeece 90,436.12 
special TEPOTHS, CCC.) - sees essere ees eeccs eee MA aes . Geographical Districts—Branch paper prizes......:.... 100.11 
ie be Pak sent e eee eee eee e eee e eres eee eee ees ens aise Institute prizes—National.........00.0000eeeeeeeeees 532.70 
ntrance | Eble eich beeen sees eee coon , Retirement system AIEE—normal contribution......... 8,395.31 
Registration fees—Institute Meetings and Technical Ree eannS trad ance Neoncin en 1,875.00 
RAE sine ee vs eae bay Seem Onaaes Meee on Canadian Radio Technical Planning Board............ 10.00 
M tae Ne Nag eR PAO IAS: SBS Ne CAE z Canadian Council of Professional Engineers and 
Mransferteesusscsctlelestel sss latte altar etcetera tact ed tetetade 3,440.00 Scientists . 278.71 
ee ae dividends on investments of Reserve 29.958.02 Engineers’ Council for Professional Development........ 1,808.50 
Mi aie Base Done SON, Wieden Kats OCU "496. 90 Engineering Foundation Project—Welding research..... 250.00 
ABCC ATIC OUS sis olanie ic highaveree takel ba scans teie ieee eke as 3% Engineers Joint Council—General expenses............ 759.50 
John Fritz "Medal oy. c i sx:s oeisleevchesionie tele eiee eieieke ate 75.00 
Reisling ae ee eal ay ate a ai Se een ae Bia SAO OR20 National Committee State Board Engineering Ex- 
Refund from Radio Technical Planning Board......... 722.28 Baines 500.00 
ae of expensesipaidy= 1947 Summer’ General 53.03 U. S. National Committee—International Commission 
sre teay aaa AIG EE Eee ry eee a : on Illuminations. «esses tee eee ae Deen ee 300.00 
Contribution from Committee on Instrumentation and Constitution and Bylaws Committee 1,152.48 
= Measurements: .%. 0s sisisiviani,e sternige Sim ettias eyelets a aicore 94.00 Untied Bagiieediag Deentecdsiner 
ranster from ‘Property: Bund Scenes tees ote cine 612.94 BR nidine arcs ents 19,547.48 
Transfer from Reserve Capital Fund—net (see Exhibit C). 11,817.00 Pe eee See Crabbe eae eee eae tak aes 13.053. 35 
Total its SO eee RS er la ca nS ee ee 753,911.51 Library Retirement Plan. d30-d0 eee ue or.ok 3,615.43 
Net eed let Lamme Medal expense (see Exhibit C)................ 124.30 
Ota ee ee Ee. ee a 776 , 306.09 Membership badges Sioa ee ee a) 5 ,768 42 
ie : Legaliservices ici clesiels\sisicieleloute ets hte i enn trie nenetd 987.53 
Disbursements: Office furniture and fixtures and repairs,.............+ 3,067.03 
Publications expense: Rent, etc., Editorial Department, 500 Fifth Avenue...... 6,963.30 
Electrical Engineering text............4- $175,472.46 
Electrical Engineering adyertising....... 93,594.98. $269,067.44 Totale sae ateisisietctatehviers sicie claps sere ang tole clerainne rere eee $758,840.10 
SS Transfer to Member-for-Life fund...........:+-+-++++ee 2,020.40 
TT an SAClUOnS eter cent te ee iekeialste stare ore TG 21,166.69 Technical Conference—Loans outstanding............. 650.00 
PTOCECAINE Se ratcisncie Mreuele 2aae rede het eknel eters ele 37,636.58 
BY Ca IBOOK Gite ieteraraheie etoterateter seg ih Perey tis lets ovate f tepetstcners 12,168.99 ‘Total disbursements; . aa.'s.0714 seston aie eit Cri ce eieaetentars 761,510.50 
Spécial publicationst).. 10. emiatue cena oat ai ak iceate Perey cia We} a 
Miscellaneous publications (preprints, Standards, 
LCE) creiote (ators. sci sspalcieus aichone meas mectcatnsrsr sale steht stems 32,498.14 , : . 
Tnstitute-meetings 5 ts a cstlerscincete iste + acclels orens cllat baie 32,396.51 Cash on Deposit, April'50, 1949 : 
Institute, Sections’ j:...cqcnmts sotamaceeinas aie eee 91,039.35 The National City Bank of New York (not including 
Institute Branches, including prizes, etc................ 7,706.99 $1,674.87 for Federal taxes withheld from employees)$ 12,441.23 
Finance Committees. 0. Sod ee eee heen 850.00 The Canadian Bank of Commerce, Toronto.......... 2,354.36 $ 14,795.59 
Headquanters Committee sneer eine ete eee 344.86 yi errs 
Membership Commmitteests irises deine seciententasietae 19 Aeros 
Standards Committees. jcaispnietaemienain nak tettetot alate 20,711.33 
Léchuical!' Gommittees:.. ssscasn sn etetters toe ere ayaa tat 11,684.65 
Committeelon Public Relations suisse ceriieceie ne cic 1,183.88 
Edison. Medal Committee. .4.0 ac0e ces sous eevee anes 296.51 
Forward 5, rccieiena per tasits oracle aleth.etereie ious ieieteniecen $560,792.70 
otal (forward ina haces erck we ets Girls eiterect ite corte alors maseenneteieie arate $776,306.09 
Exhibit C Statement of Cash Receipts and Disbursements of Restricted Funds for the Year Ended April 30, 1949 
Restricted Funds 
International 
Electrical 
Life Congress of Lamme Volta 
Reserve Member-for- Membershi St. Louis Medal Mailloux Memorial 
P 
Total Capital Fund Life Fund Fund Library Fund Fund Fund Fund 
Cash on Deposit With The National City Bank of New York 
and Various Savings Banks, May 1, 1948 .................. $ 39,398.08..$ 25,489.06...$ 8,416.86..... $3,435.68...$ 891.47...$150.00. $1,015.01 
Receipts: 
Proceeds from salés, etc: of securities;...2.+4+semecanceeeseieeet $ 82,902.20. .$ 82,902.20 
Income from, HOnGS,<c.ererata ann Masks ieee efoto ein eke maar jee tn tee lepers cetera EE Se PaeveOR RDO, bch chOro 0 Fee $ CVA SUES An §  L27 S600. Bat Soea, ee kOe OUe a teeter $ 60.00 
intereston bankibalances...: sjenes doe cee eee eee (Seip & ena cree ox head. o pti ian OS Sich ative ain psec AB 005 Fchiste arcane age es lal a syetanale $ 15.14 
Transferifromijoperatnig funcy.nt mae erties een iceteciets Oe eti Womactier cod jieo.n 15957290 
Lifeanembership:fees.viaca tate cite ces nett iam er VARY Teimcrme. ce sn Anere Se ecaceen tarde o5 209.56 
Gift from Italy America Society, Incorporated..........++.+.+: DGS 75 OS. aratevetain ssn eo chaielttakeka aeelste cielocadsie OI ys cele teee sa iota fale iene sel eee eae 16,759.51 
Total receipts... scenes wie one spd toe ena eek rere aa $102 437.65...$ 82,902.20....9 2,020.40. oa. $ 385.12...$ 135.28...$160.00..¢ 15.14. .$16,819.51 
Lotal scatcict sisieccrn hoes on anciote amos nxcletecer ti caeeete hice wana oretane inieerere $141,835.73. .$108,391.26...$10,437.26..... $3,820.80...$1,026.75...$310.09. $1,030.15. .$16,819.51 
Disbursements: e 
Purchase’ of securities)..cyhcctennioma eer ero Ore een $ 71,791.32..$ 66,791.32....$5,000.00 
Transfers to operating fund: 
To be repaid when adequate funds become available.......... 11,817.00 11,817.00 
0 [1] aan E ean AmMETreitince, a anotorece nomatcourars ao denice. c TODS Gn jeclalevcccve suopttomtsle pais edetee seater mee $ 709.36 
Purchase of medal, cost of engraving, etc. (exclusive of $124.30 
paid! from ‘operating fund) ive tmeneeteteeie emanate 150. 00% .0i ores sietieve, suoceieels cousisateieysie/ats, Mapeuate pes petetoiel dts iofepedeteeedskenaleteleteteete $150.00 
Library purchases®,,).<ssecsanecmice nator siete ut etter aes ee 111 09.650: 0.2% sie. 05 a1 0i8 avsiule cunuelave aleitie RENeNa else shana ieee $ si9509%, on calersbertenciaie $ 18.00 
“Kraveling ex penses'i.).h:c)e ci ctacidelsveis ee fac elena oie ee re iors S57 ie Lilcrete suetotarer aterm 857.17 
Total disbursements jcc scleisoisiist.c10 2 4) levee eteisiaie es i eran $ 85,435.94..$ 78,608.32....$5,857.17..... $ 709.36....$ 93.09...$150.00..$ 18.00 
Cash on Deposit With The National City Bank of New York 
and Various Savings Banks, April 30, 1949................. $ 56,399.79. .$ 29,782.94....$4,580.09..... $3,111.44....$ 933.66...$160.00..$1,012.15..$16,819.51 
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AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS 
Securities Owned, April 30, 1949 


Schedule 1 


Principal Amount 


Restricted Funds 


of Bonds or International 
Number of Reserve Life Member Electrical Lamme Volta 
Shares of Capital Membership for Life Congress Medal Memorial 
Stock Fund Fund Fund Library Fund Fund Fund Total 
Railroad Bonds: 
Atlantic Coast Line First Consolidated 4%, due 1952........... SIE 0 Sera ee ete Remrere eerily c: diaigi ni cisve sera Palais 'vidiviese oaintn aves o aicints GA S253 LP Oo tatsininiiie ave ciaisas $ 4,253.78 
Baltimore & Ohio, Pittsburgh, Lake Erie & West Virginia 
System ‘Refunding 4%, due 1980... .........0..sseeeescunes TO OOO NODS Stans Ao neta cd sin ieca ele ster aleeialove. sive winha cuit ebainteierepalein/Maiereiaibi/al s”m ets eypiavaniaarthencia alee 5 - 6,450.00 
Chicago & Erie Railroad Company 5% first mortgage, due 
INE Patra CS be sdeeecec acGnonc Gcee od enon Supt Poouoedars AP OOO OOS emma 105 OOS ec ctratsy Aa arsrelatay stataraleavaisvasase(atoheieiss/evararainin\ aiajetai\«[svssate/o/2)<ie1s) sel etcis 's)ciese 1,105.00 
New York Central Railroad Company 4% series A consolidated 
PAOLA e AUCs] OOS ne storeisicists e/otevaleiapaitieyesetiel s «Pie's e.eveye.s 2,0) otapitets PS OOOSOO PS OST SSO ciasteraye apetetere ctofoye sisteccvora's,<\chelsiesolererslelere tere: e's ateiels:sreis #lp) 4.sivieteia/sie diets oiwiang 9,812.50 
Northern Pacific Railway Company 41/2% collateral trust, 
SITS BOVEY Gr aSancdqco an cec aban 0 bbnaa7 nonNcon0 OOD OOD TS OOOO comme loins Oia a0 cle peteretalsWetal a) oreveterataleteierarererslelaltetatelere!«leiaieielereletsisisreteie/s]o\cieyerelaielsi, «i000! aleleiels 15,307.50 
St. Louis-San Francisco Railway Company 4% series A, first 
rate Tyee CRY (shan AGH hone 2OanS SOs OBO Oe mae OO e200 OO remem Lene OOO meter oterefelatersievetstarmictetalelereletavert sucters/aicfala cfevelste sveletstalsieiart\a\aysle}eia s:sieie eels 1,200.00 
St. Louis-San Francisco Railway Company 4% series 4, first 
BA ORRALES SCIP cs s.ctieisie.clelsisinnsieis o/slels elelertiele cvcis's's aisie's o/s \sielnisie 198.00.. POSE OO se iereisvevciarwistaravetepaloveze were ois clots isicisiessie.sis.0 efevs le vite leisueisVaustsietsysileyevess pas saeisvelers 198.00 
St. Louis-San Francisco Railway Company 4!/2% series A, 
second mortgage income bonds, due 2022..........-..+++++5 1,300.00.. PSO ECDL pre vete tn tcrainis (erates Tatas simrersc mre sisisi stave e peialisicatalae te, eran inven niet Gal Simseie mis cle isis aial ete 1,300.00 
St. Louis-San Francisco Railway Company 4!/2% series A, 
second mortgage income bonds, scrip........--...--++.++e0+ 61.10.. Gee Oe revetevesareye cietctofots alist sree tapers aialiavet<talees <)slsy <a (ae Sieisi ai layaveyaeys wipfe/isvannte cfayarers 61.10 
Photal ranlroad) bounds spiaicieteeieteselerk testo site ait Waxes) son eltvebeipietelsie: cata stataieis GPS A SAITO, aialele craielavaie: sic loisrueteielsierie-e'<zei0 (crete sipter'oe’ 6 ein GA 25 inl ere cralere eveiereis) ors $ 39,687.88 
Public Utility Bonds: 
American Telephone & Telegraph Company 23/1% convertible 
debentures. Gite: £96 levers ctimcible\e’siaiee efefensrels etaisle,aletale,sis\s\+,0iejes $49 0000049: 39,1545 loin. PO) VO Da le oleleineicieieisicl= > vin = ae bier tot ont es ond ab Goboieee $ 43,765.72 
Consolidated Edison Company of New York, Incorporated 3% 
convertible debentures, due 1963. ........0.000cccseeercnces 2 LOOO OU Be MIT GLO lise D ater e rats sinless toate metesiatat els ay sisselalelelclisiore eleie sividipiy wis bleieivielss eldivie.o/svelpisibye is 27,281.25 
Total public utility bonds...... AE 3.6 GOES UROL De Maree Torn SOD PASO 400) peo bis La S ck duo relanctelalevaietatsYeleielnce SE Ea op ands conboonmendoocodoone $ 71,046.97 
United States Government Bonds: 
Treasury bonds 2%, due March 15, 1952/50.....-.-+-.+-++-+- Geese OOO ROO ee Bei, Ane creates fora, ore re Faye 0 MIstE ARCS arc avn < o) « tayrotatatarey che aterere reves ete ehavatel ste teyevatetatatcleistelohayere $ 3,074.22 
Treasury bonds 3%, due September 15, 1955/51..........2+++- 2,000.00... .... cece eee eee e eee te eee eee e eee eee cence eee nett ene eeeteceee $2,081.66... 2,081.66 
Defense bonds series G, 21/2%, due December 1, 1954........... 13,000,000. 7 13,000 0000 a. ccc sieiceses Sa-OME OO) pee teeronin cee ule en ny ete ate) stele sp tate ates 18,000.00 
Treasury Savings bonds series G, 2!/2%, due September 1, 1955.. 43,000.00... 40,000.00... 2.0... eee e eee e cence eee etree eee een e teen ene e ene e eee eenes 40,000.00 
Treasury Savings bonds series G, 21/2%, due November 1, 1956.. 17,000.00.. 17,000.00... 1.1... ees cece cece eee eee e rete nent eee e een e een eee enes 17,000.00 
Treasury Savings bonds series G, 21/2%, due May 1, 1957....... AD OOOMOO mM mene O NOOO OO stteyetetys ctetelsinieiettta Pale iste!s «/-/a'e)jels'elsnini«lnlofn/s)vicfeielsis\siele/ 0fs)e) 1a) s1618]0 five ele 20,000.00 
Treasury Savings bonds series G, 2!/2%, due October 1, 1957... 30,000.00.. 30,000.00. ........ cece cece eee eee eee eee nett eee t ete ete e ete e eee eees 30,000.00 
Total United States. Government bonds... icc ogc cece eee ctece cence S125 OTA ae. Sevan inietas ns SFO OOS eteet ris Widle inlets isis) aie7a7<1s a, aeaishaleiads $2,081.66. .$130,155.88 
Capital Stocks: 
American Can Company... ....sececcceer sc ser esses ces scces GO sharests,. @ —45 988 AO ateisls ctetiecy cinl>’oisisiaiciele oe’s eevelsters vinie'=farelela® e'e/dis oibie la lute, obalele' vis ala 'y s/ei ale $ 4,988.40 
American Gas & Electric Company..........++ Pane Got PAP ose AZ0OFshares sets ls se Gam tafe ores eyes sheyctoietsia’s sistete/s) o)s/a)ainisia\alaleysiein|s\eisieinjo\s\vieinisieis\sieinic 616/s/e sizivieleig 15,137.62 
Atchison, Topeka & Santa Fe Railway Company preferred..... ZOO shares erect: a9), Li Wahl Aietaisva) ots epey aiasaravaretalialats aja /a) olele »(o4s/eleleleiasei0/ale! ales sip! ieleisjele)sie:siclels <\eis:0ieistelsisio 19,174.71 
Atlantic City Electric Company........-.-.++eeseeeeeeeeeeee 40 shares... G2 OO ere ete orev ovat cleletezavels ol eVajetstereieiels|ele\e: eie]e/s1s\+]sisie'= aisle .eisialeistajelsa aleiaisisialaa nis 612.00 
Boston Edison \Gompanyies ae. acis +10, e191 5ia9s cis (ale Ss sini syniea'« ie bless ZO OIRIEALES aie ats 92 dx Oia alate te tecatens) shaveretsicr ile} siavers'a's) a) «(eles /slaxe/ainjs/sloveve/eie.s1016\3\0\s/sieiuisle}s;eisi0je\s)6i0)8\ 4,927.50 
Commonwealth Edison Company.........--++++e+eeeee er eees QO0' Shares. que O1ip5 GOOG s- atrlataeislalalole isiotelciele winioicle: «\olalsietele elstels!s eiejsielsis'm/afslsi=\afnjataiacs a) a)sis's <f-¥sieie 7,580.68 
Consolidated Natural Gas Company.........--+++++eeeeeeenee MOGusharesiic, A428) SO epee .c1sforeteseis\ojsio; ave7eis\cheig'eic7s!ofbottaps Shetahal efeln fakes odes evosei ate iol sioterel sla incolaletetets 4,428.80 
Dow Chemical Company $4 cumulative preferred, series A..... LOOtshares cruel le D4 sis evaterars ters /aieie caolavstas/n}era:olalelowinials/etelersle) ele/ssscelelsishei9\ eleisie/s)s\sisis1e\eleie/shelelsisis)efe 11,547.50 
Eastman Kodak Company..........0sceesecceees ae cevcees BUSishares. oe) ol OF 694% TW Uisyen wie nis cieretvie 181+ /oieicla iis cicle s/oieiele!s'siele\n/a esis em ss sain elsieinin evls|setie's » eieicle 10,694.11 
E. I. du Pont de Nemours & Company........---+.++++e+-ees SONsharesite tol O9G JOS). civ, stysinleysiovers 4, <losalated gies s's\0 els oiela)eusiece, oiel vie) s[eieiejeleiels]eje) s:0r0](9,0, #161810 .s1e\sliale 13,096.68 
General Electric Company........050.c00e0eeeeccessccer sees QOOPSH ALES eye, ig FO OO she ey ctata «)s siatere e10\r sale’ oiwlele clele/=\s18)a]« 2\s[0\s1es01s1* 01/9/0010 /0/6/s1=)afe'slnleiniaisiniaisia|a/s’s 7,748.66 
General Motors Corporation $5 preferred..........+0-+++0--5> BOO sehares sen 5) GLO OOsey ete oc ciete ere Sette anette atalelere: 86/6) cia cis eie's)n) Sm slwialvisiois ois \vleieisiassisie/si5.¢ s\s/s's sis.e 25,820.0) 
General Motors Corporation... ~....0.000+-ccceceseneoesetnes 100 shares... AP 235 Soke aisles kets cyetste Mio sietots (ole evotn(o yeteiat aleusiele elataleteje.etr\eln’s’sheieiviel “Isls <tsjssssrieg-tste 4,235.53 
Gulf Oil Corporations sineissiarsisses erst vaya) «vies oesesepokessls) sig! «ie! =.= Syefs = DOOP shares acs, ail 2p 264 a2 veaara tevetsen irubton canis 5 cleverorelsieieisisle fetus sieqeleistelsjofois) vieisiatalnls\claietals tein\ele\aletn/atelare 12,264.20 
Insurance Company of North America..........0+-000eeese sees HOO sharese.¢ 1O;847 SO. ie oi a cjatersretetsra e's) ote 5icjne si sin aisieine eleisitipie 010 sisle 0.ciaincia sie eiwiwieieielsieieieiee's 10,847.50 
International Harvester Company........-...+++2++-s02+s00e5: B00 Shares: oe i OS0 es 50sec f= stelle neice e1ole vivivivieicieivisielars + elels \s’slelnle/s'sie(nisinlsla's © ss rinl©'= a.ajniaisis\= 5,030.50 
International Match Realization Co, capital stock............. GuSHAreseetn, Weeds LB OC LOE cen siere ctsle ala teletetascvetel eels: vixierqi=rstsie'=ih\ alesis el minisie)oivivisie/eiaie\siaieleis:s)s/erereleisials 1,788.15* 
Louisville & Nashville Railroad Company.........-.-2+.+0005. 100 shares... G5, D7 Bis Dia hen tei sictotas ate Fm Pas sisielnrw im clrialee Slate's elereretolete’e/sisie(eiae els/eje'ss\sieis/<itieis 6,278.13 
Ohio Edison Company 4.40% preferred.........-++++++s00+5- QO shares.) mero ls, 219.25 cette te eseretelvel o ereseteicustaim ale ereravessie) ters fars1s)«) 4.5 mbelavele alais’aieke\ cterele le cleisleralsis Zieeiones 
Pacific Gas and Electric Company......-.---++-+e+seseeeeeees 200 shares... BEAD OO ciercis, = eecttiela ays aie ovo elas ehelaval s/s) simisyain nin\x rints/a/sis)sse\ej@ihis/s)Laia'ajs) ails sfeiniaieieie\nl« 8,420.99 
Public Service Electric and Gas Company $1.40 dividend pref- 
erence Common stock.34% siiddis lel jisters a eens e eleieve mieiblensiels oie ole.bia S7Oysharesa. eae 1d sl 50 OOK 2. pec ticiets clelcleicialslcielele. cvs e/s1s sisc isis isloleieieiciaie oi¢isi¢o 016 #0. s/sleicieivieleiojeinie 11,150.00 
St. Louis-San Francisco Railway Company voting trust cer- 
tificates for 5% series A preferred stock........ 21 1800/10000ths shares... BBD 7 acta ciatat erage es dioratavelg (ele ele ereiers)«is.si ste; giele lore) savais: aiwin eveletein\sie/s/sts\o(9l976/e1=) aletstel jal 582.75 
St. Louis-San Francisco Railway Company voting trust cer- 
qficates for COMMON StOCI ne hase aelelete ls shelelereisiers 42 6000/10000ths shares... PSE UE 8G mic. sor Ob) Gee Conn ROC ONT EOUOD BORO OOO OOH OOo n pene Er aos. 357.00 
Scoville Manufacturing Company 3.65% cumulative preferred...100 shares... 10,111.25... -.. see seee eee e eee e cette teeter teeter rete cnet eee eeeeeceeees 10,111.25 
Sears, Roebuck and Co. «0.056.020 oieien sins s10,910 0.0.0.0, 4 oe ieee e eiciniee AQOwsbaressea s 10150145 97 sie ens 2 casres)oisileneisieiaye eininis oie © a: oreieinse/e's\a/e]s]sisis]eleisis\«\sloln sin/e\e ein sjaje‘e'» sia 01m 6,014.97 
Socony Vacuum Oil Company............e-eseeeeee eee ecees AQS sharess,0 95501 c20s cen ccleine voles cicls ce «eles civic <0 sltnisisininssicininvsioccnecsitriceecieeciciciecie 8,381.20 
Standard Oil Company of Indiana...........-.-.20e esse cere DOOnshares ecg Gy VO eG kates recs! slsieleieis oles elslele\e nele.sjeisiei* 4 6.010166, 616\0(0) ele 0/6 /0ieceie\n a's/0]s)5\s\.s.0\0 2) 8,170.32 
Standard Oil Company of New Jersey........-..2+-+20+-5 21235 /ogg Shares... 9,761.26... . 00. e sc ceeeer ence erence cert eee ee eee ssceencesrsereeteesccese 9,761.26 
Texas Gulf Sulphur Company.........-+22ceeeseeeee eens 35/s5 shares... TAA SGU a vecopces tered sete tedis ss) stchotaiaesisde aiscnr= ele(eley sls intete,» «/a\alnielenatnyatitiaieliclelarejsiejorssetolete tala 144.60 
Union Carbide & Carbon Corporation........-..-+.++0ss0e0- 300 shares... 7) ULES. ORBR SSERING CR ROR DUE Drag BEND GOOD HOE OROU AO EROOTOMUOO OOM Tc: 7,277.42 
United Fruit'Comipany.......cccccce esses tec ete e enn nccnvies BOO sharese st LPs ISH COU. oie ateie vis x oc cciciclors Slelessheleisie:-1s)n\s elnjnlv\vie'viviciviels e/eistele,e)aieis +iele.e.e\s)e\sre viele s 11,985.00 
United States Steel Corporation 7% cumulative preferred....... 1OOrsharesie.. 914 SSS A00 eo fon. clas cletelsls celsiprnblee vinnie cwicicecciceweccesccesslesasesiarneessess 14,885.00 
Total capital stocks... 6. .:00 cies Fe obec casein ween neers ccccens oatviaierie SES 2R4) 1211s 6 Sistas a esesessisie sssislateysushel == alae = mpaeisielihsisisieje\eleie\e. o\ele lesa e{s\a(~\siatbjnim o1s)sVsya\etnlata $284,721.68 
ENOL UI Rete oitin tre ete. a inincetar slate etal shatsyeuetarmial= annie’ ajelats|(ois)0) oamelieisieieje.cse otole «aie $503,666.00...$5,153.12...$5,000.00... -$5,457.85....$4,253.78. .$2,081.66..$525,612.41 
* Less reserve in full for securities considered to be of doubtful 
Sead CA Re nN va ane Metering sae fen ee aN Ma chicos Blab tayareleais wists: ie MNES LS cranes efevaetseltantcselaya7ascxatore 6) ole ateisie sivinlele/sto\e'eslelele sie c'ee'sle.sie'» e\s's sleisisisls.c. 1,788.15 


$501,877.85...$5,153.12...$5,000.00.... 


$5,457.85....$4,253.78. $2,081.66. .$523,824. 
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Electrical Utility Employment to Expand in 
Next Ten Years, According to Labor Report 


Electrical utility systems are likely to add 
between 40,000 and 55,000 employees during 
the next decade, according to a United States 
Department of Labor report, an account of 
which appeared in the Labor Information 
Bulletin, June 1949. 

Power production is expected to increase 
substantially because of strong demands for 
electricity, and large plant expansions are 
planned. (In early 1949, there were 335,000 
on electrical utility pay rolls.) 

The report points out that for many years 
there has been an almost uninterrupted 
upward trend in the consumption of elec- 
tricity, even during the 1930’s. During the 
war there was a tremendous expansion in the 
use of electric power. Since then, sales of 
electricity have risen to new peaks because 
of new residential and farm customers, new 
appliances, and continued high industrial 
consumption. Utility systems will have 
increased production capacity by more than 


Future Meetings of Other Societies 


American Chemical Society. 116th National Meeting. 
September 19-23, 1949, Atlantic City, N. J. 


American Gas Association. Annual Convention. 
October 17-20, 1949, Palmer House, Morrison Hotel, 
.and Sherman Hotel, Chicago, Ill. 


American Institute of Chemical Engineers, September 
6-9, 1949, Mount Royal Hotel, Montreal, Quebec, 
Canada. 


American Society of Mechanical Engineers. Fall 
meeting. September 28-30, 1949, Erie, Pa. 


American Society for Testing Materials. West Coast 
Meeting. October 10-14, 1949, Fairmount Hotel, San 
Francisco, Calif. 


American Standards Association, Annual Meeting. 
“October 11-14, 1949, Waldorf-Astoria Hotel, New York, 
NEY 


Illuminating Engineering Society, National Technical 
Conference. September 19-23, 1949, French Lick, Ind. 


Anstitute of Radio Engineers—West Coast Electronic 
Manufacturers Association. Fifth Annual Pacific 
Electronic Exhibit. August 30-September 1, 1949, 
Civic Center, San Francisco, Calif. 


Instrument Society of America. 
exhibit. September 12-16, 
‘torium, St. Louis, Mo. 


Annual meeting and 
1949, Municipal Audi- 


Jowa Utilities Association Management Conference. 
‘October 10-11, 1949, Hotel Fort Des Moines, Des 
Moines, Iowa. 


National Conference on Industrial Hydraulics. Fifth 
-Annual Meeting. October 26-27, 1949, Sheraton Hotel, 
Chicago, Ill. 


National Electronics Conference, September 26-28, 
1949, Edgewater Beach Hotel, Chicago II]. 


National Safety Congress and Exposition. October 
24-28, 1949, Stevens, Congress, and Morrison Hotels, 
Chicago, Ill. 


National Television and Electrical Living Show. 
Second Annual Meeting. September 30-October 9, 
1949, Chicago Coliseum, Chicago, Ill. 


Scottish Industries Exhibition. 
Kelvin Hall, Glasgow, Scotland. 


September 1-17, 1949, 


Society of Automotive Engineers. Aeronautic Meeting 
and Aircraft Display. October 5-8, 1949, Biltmore 
Hotel, Los Angeles, Calif. 
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40 per cent by 1952, and further expansion 
is expected. 

Since much of the increased output will go 
to present customers rather than to new ones, 
in many areas it will be mainly necessary to 
revamp and raise the power-carrying ability 
of the transmission lines and distribution 
systems, rather than to construct completely 
new lines. ‘There will not be a proportionate 
increase in meter reading, billing, and other 
activities which are related to the number of 
customers. Because of these and _ other 
factors, utility systems usually can expand 
output with a relatively smaller increase in 
employment. 

Development of atomic energy power 
plants to produce electricity is not expected 
to have much influence on the industry dur- 
ing the next 10 to 20 years. Even then the 
plants are not expected to have much effect 
on employment in the industry, since they 
involve primarily a substitution of one fuel 
for another. ‘These are the principal con- 
clusions of a Bureau of Labor Statistics re- 
port on ‘‘Employment Outlook in Electric 
Light and Power Occupations.” 

Privately owned systems now account for 
the bulk of employment, and most of the 
increase is therefore likely to occur in them, 
the bureau states. Systems in rapidly devel- 


INTEREST 


oping areas, including many sections in the 
western parts of the country, will show larger 
than average increases in production and 
employment. 

Despite the large increase in the capacity 
of generating plants, there is expected to be 
only a small addition to the number of jobs 
for power-plant workers, including the boiler 
operators, turbine operators, and switch- 
board operators. Because of technological 
changes tending to displace existing sub- 
stations and limit the number of new ones 
constructed, there will be few new jobs for 
substation operators. The extension of 
power lines to new customers and the changes 
in the lines to handle the expected higher 
output of electric power will require the 
employment of additional linemen and 
groundmen, the two largest occupations in 
the operating and maintenance departments 
of utilities. 

Jobs for office and technical workers, who 
together account for almost 40 per cent of 
employment in the utility field, also are 
expected to increase. As many as 2,000 
new electrical engineers will be added by 
utility systems. For many occupations, 
including electrical engineers, there will be 
more openings to replace workers leaving 
the occupations as a result of death and 
retirement than there will be new jobs. 

The bureau’s report (Bulletin number 
944) may be obtained from the Superin- 
tendent of Documents, Washington 25, 
D. C., at 30 cents a copy. 


100,000 Engineers to Get Questionnaires 


in Survey for Office of Naval Research 


An evaluation of American engineering 
brain-power is now in progress. One hun- 
dred thousand engineers holding the grade 
of member or higher in 18 national profes- 
sional engineering societies are slated to 
receive a 4-page questionnaire. Names, 
addresses, ages, professional qualifications, 
and other data obtained therefrom will be 
filed with the Office of Naval Research in the 
National Military Establishment. 

This survey is the result of a conference 
held in Washington, D. C., last fall, which 
was attended by representatives from the 
Scientific Personnel Branch of the Office of 
Naval Research, the Engineers Joint Coun- 
cil, as well as delegates from other engineering 
agencies. ‘The conferees discussed the need 
for a list of key engineers working in re- 
search, development, and other technical 
projects who might be called in to work on 
the scientific programs of the National 
Military Establishment. 

Besides providing a valuable tool in the 
event of a national emergency, this file will 
point up weak spots in our resources of tech- 
nical personnel, which should be strength- 
ened by education, training, and other 
means. The large body of facts will be 
made available to private industrial, educa- 
tional, and _ professional-society planning 


Of Current Interest 


groups, and to others who will use them for 
legitimate purposes. 

At the meeting, the Engineers Joint Coun- 
cil (EJC), as the largest joint agency of the 
engineering profession, was assigned to the 
task of collecting the personal and professional 
information. (The Engineers Joint Council 
comprises five societies: AIEE; the Ameri- 
can Society of Mechanical Engineers; 
the American Society of Civil Engineers; 
the American Institute of Mining and Metal- 
lurgical Engineers; and the American In- 
stitute of Chemical Engineers.) Thereupon, 
the Council designated the American Society 
of Mechanical Engineers (ASME) as the 
contracting agent under an Office of Naval 
Research agreement. ‘The 18 co-operating 
societies have addressed 100,000 question- 
naires for their members of professional 
grade. ASME now is mailing them. After 
processing by ASME, the questionnaires 
will be filed with the Office of Naval Re- 
search. C. E. Davies, Secretary of ASME, is 
Chairman of the EJC committee conducting 
the survey. R. A. Wentworth, member of 
ASME, is survey director. 

As the information contained therein will 
be of vital importance to the national wel- 
fare, those engineers who receive the ques- 
tionnaire are urged to give it serious attention. 


ELECTRICAL ENGINEERING 


General Electric Opens 
New High-Voltage Laboratory 


On June 23, 1949, the new General 
Electric High-Voltage Engineering Labora- 
tory was opened at Pittsfield, Mass. Julius 
H. Hagenguth (M °44) is Engineer-in- 
Charge. 

The new laboratory, costing more than 
$2,000,000, is in two sections. The high 
bay area is 165 by 95 by 85 feet high, with 
special precautions taken against dust by 
employing filters in the air intake, exhaust- 
ing through roof ventilators, and using radi- 
ant heating with a minimum of vertical air 
at. In this area are the two 5,000-kv 
impulse generators (maximum peak voltage 
7,500 kv) shown in the cTiteiuuteh These 
generators, each 44 feet high, can be con- 
nected in parallel to obtain a 60,000- 
ampere discharge, or connected in series 
to develop 10,000,000 volts (maximum peak 
voltage 15,000,000 volts) and a 50-foot 
arc. The generator in the foreground is 
mounted on a truck which is on a transfer 
track through a doorway 50 feet high and 
14 feet wide for testing unusually large ap- 
paratus in the outdoor area or testing to an 
experimental line. 

The low bay is a 3-story structure 215 by 
84 by 55 feet high, which includes office 
space, a small lecture hall, photographic 
dark room, electrical—mechanical workshop, 
storage rooms, and a large air-conditioned 
room used for testing under controlled cli- 
mate conditions. Altogether there are ten 
test areas, most of which have both impulse 
and 60-cycle equipment, the latter ranging 
between 100 kv—-1,750 kv (rms) to ground, 
for testing the various kinds of apparatus in 
the several voltage classes. 

The new laboratory with its modern 
facilities will enable General Electric engi- 
neers to extend their research of high-voltage 
Phenomena such as corona, sparkover, 
dielectric breakdown, and lightning. Re- 
search and development work will be ex- 
tended in the design and manufacture of 
high-voltage electric apparatus such as 
transformers, lightning arresters, capacitors, 
and bushings. This research will ulti- 


mately result in improved service continuity 
at lower cost. 


Two-Way Radio Checks Utility’s 
High-Voltage Transmission Lines 


Mobile service units equipped with 
2-way radio now keep constant check on the 
entire high-voltage transmission network 
of American Gas and Electric Company. 
The utility’s radio network has grown in 
three years from a single small experimental 
station to a network of 47 fixed stations and 
more than 500 radio-equipped trucks and 
cars, representing a total cost of $560,000. 
The network now covers all territories on, 
or adjacent to, American Gas and Electric’s 
high-voltage lines, serving more than a 
million customers, in 2,000 communities in 
seven states. 

The system’s fixed radio stations, situated 
in buildings similar to commercial radio 
stations, operate on frequency modulation on 
a 31,460-kc channel. The mobile units give 
perfect reception and transmission within a 
radius of 20 miles from the fixed stations. 

Height of the permanent masts needed to 
give this coverage is determined by use of a 
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The two 5,000-kv impulse generators (maximum peak voltage 7,500 kv) in the high bay 
of the new General Electric High-Voltage Engineering Laboratory at Pittsfield, Mass. 


barrage balloon. The balloon raises an an- 
tenna to any height desired, to permit cov- 
erage testing by mobile units on the ground. 
Crews in the radio-equipped trucks can 
communicate not only with stations, but with 
each other. This makes possible rapid and 
exact location of trouble, anywhere in the 
system’s lines, even beyond the range of the 
main stations. 

Use of the 2-way radio makes practical 
aerial patrolling of the system’s lines. An 
observer in an airplane spots broken insula- 
tors, untrimmed trees, and other conditions 
dangerous to the lines, and reports them to 
the service crews by radio. The airplane 
requires only a low-power transmitter, since 
any desired coverage can be obtained merely 
by flying at a higher altitude. 


Instrument Maintenance Clinic 
Will Be Held in St. Louis 


A 3-day clinic on the maintenance of 
industrial instruments has been scheduled 
by the Instrument Society of America for 
September 9-12 in the Statler Hotel, St. 
Louis, Mo. More than 300 instrument 
men will participate in the clinic. Arrange- 
ments for transportation by chartered busses 
and airplanes are being made. 

The clinic will be held in advance of the 
Fourth National Instrument Conference 
and Exhibit, sponsored by the Instrument 
Society of America, in co-operation with the 
Industrial Instruments and _ Regulators 
Division, American Society of Mechanical 
Engineers; Instruments and Measurements 
Committee, American Institute of Electrical 
Engineers; American Institute of Physics; 
Institute of Radio Engineers; National 
Telemetering Forum; and the Scientific 
Apparatus Makers Association. The ex- 
pected attendance at the exhibit will exceed 
10,000. 

About 30 technical sessions will be held 


Of Current Interest 


during the week and will cover every specific 
phase of instrumentation in science and in- 
dustry. 


Paper on Venezuelan Power Available. 
A manuscript, titled ‘‘Development of 
Electric Power in Venezuela,” by David J. 
Morales, has been placed on file in the 
Engineering Societies’ Library. Those inter- 
ested in the paper should contact the library 
at 29 West 39th Street, New York 18, N. Y. 


Egloff Heads Western Society of Engineers. 
Gustav Egloff, petroleum technologist and 
director of research for the Universal Oil 
Products Company, Chicago, Ill., has been 
elected to the presidency of the Western 
Society of Engineers at the annual election. 
In 1940, Dr. Egloff received the Octave 
Chanute Medal of the Western Society of 
Engineers, as well as the Gold Medal of the 
American Institute of Chemists. The Na- 
tional Research Council awarded him its 
Distinguished Service Award in 1941, and 
he received a Citation from the War Depart- 
ment in 1946. Other officers elected were: 
H. P. Sedwick (Vice-President of Public 
Service Company of Northern Illinois), 
First Vice-President; J. C. Witt (Chicago 
consulting engineer), Second Vice-President; 
Donald N. Becker (chief structural engineer 
for A. J. Boynton and Company), treasurer ; 
Ludwig Skog (senior partner in the firm of 
Sargent and Lundy, consulting engineers), 
and L. F. Bernhard (cost study engineer of 
Illinois Bell Telephone Company), trustees 
for three years. The society’s new head- 
quarters are at 84 East Randolph Street, 
Chicago. 


Hunter, Rensselaer Dean, Retires. Dr. 
Matthew A. Hunter is retiring as Déan of 
Faculty after 40 years of service at Rens- 
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Detroit’s Transformer 


This 3-phase 145,000-kva transformer, 
the most powerful ever built, is shown 
being lowered into the test pit at the 
transformer plant of the Westinghouse 
Electric Corporation, Sharon, Pa. for final 
tests before shipping. It recently was 
shipped to the Detroit (Mich.) Edison 
Company where it will convert generation 
voltage of 15,000 volts to 135,000 volts 
for transmission service 


selaer Polytechnic Institute, Troy, N. Y. He 
was born in Auckland, New Zealand, in 
1878. He received a bachelor’s degree in 
science from Auckland University College in 
1900, and a master of arts degree in 1901. 
He then went to England and was awarded 
a doctor of science degree from University 
College, London, in 1904. He continued 
his studies at the University of Gottingen, 
Germany, at the Sorbonne in Paris, and the 
Techniche Hochschule at Karlsruhe. Dr. 
Hunter came to the United States in 1905 
and went to work in the General Electric 
Company’s research laboratory in Schenec- 
tady, N. Y. In 1908, he joined the staff of 
Rensselaer Polytechnic Institute as a pro- 
fessor in electrochemistry. He has been 
associated with the institute ever since, hav- 
ing served as head of the Department of 
Electrical Engineering, the Department of 
Physics, and the Department of Metallurgi- 
cal Engineering. He was head of the last 
department at the time of his appointment 
as Dean of Faculty-in the fall of 1943. 


Edgar B. Ingraham Receives McGraw 
Award. Edgar B. Ingraham, president of 
the National Electrical Wholesalers Associa- 
tion, has been presented the James H. 
McGraw Award Wholesalers Medal for 
1948. He received the award “‘for his in- 
spiring leadership of his industry in forming 
and developing the Appliance Division of 
the National Electrical Wholesalers Associa- 
tion and his vigorous efforts to advance the 
economic position of the electrical whole- 
saler.”” Twenty-three years ago, the late 
James H. McGraw, founder of the McGraw- 


Turbogenerators at Sewaren Station 


When the Public Service Electric and Gas Company, Newark, N. J., completes con- 
struction on its new Sewaren generating station in 1951, it will have four turbogenerator 
units, with an installed capacity of about 450,000 kw. Two of these units have been 
delivered so far. The machine shown in the foreground was built by Westinghouse, 
the other being of General Electric design. These, and a third turbogenerator to be 
constructed by General Electric, are single-shaft tandem-compound 3,600-rpm units, 
each with a nominal rating of 100,000 kw. A fourth unit will be similar in design to the 
other three, but will generate 125,000 kw. Itis being built by Westinghouse 
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Hill Publishing Company, Inc., established a 
series of four awards to encourage construc- 
tive thinking for the advancement of the 
electrical industry. Consisting each of a 
bronze medal and a purse of one hundred 
dollars, they are given for personal contri- 
butions of merit in the manufacturing, con- 
tracting, and wholesaling branches of 
the electrical industry. An endowment of 
$40,000 to perpetuate these awards is 
administered by a Committee of Awards 
representative of the industry. 


Speakman Named to RDB Electronics Com- 
mittee. Edwin A. Speakman has been ap- 
pointed Executive Director, the Committee 
on Electronics, Research and Development 
Board, National Military Establishment. 
Mr. Speakman has been associated with the 
Naval Research Laboratory since 1940 and 
has been branch head of the Radio Counter- 
Measures Section since 1945. While attend- 


‘ing Haverford (Pa.) College, from which he 


was graduated in 1931 with a bachelor of 
science degree in physics, he invented the 
first automatic photoelectric timing system 
for use in timing sports events. He served as 
an instructor in radio at Haverford College 
for three years following completion of his 
course there. From 1934 to 1939, he was a 
radio engineer with the Philco Corporation 
in Detroit, Mich. In 1947, Mr. Speakman 
received the Meritorious Civilian Service 
Award from the Navy for his work in radar. 


Ruiz Receives Yale Engineering Award. 
The annual award of the Yale Engineering 
Association for the Advancement of Basic 
and Applied Science was presented to 
Albert Louis Ruiz of the General Electric 
Company. The award was granted for 
work done by him during the war on bomb- 
sight, torpedo-director, and automatic gun- 
fire control projects. Ruiz was graduated 
from Yale in 1929, and joined General 
Electric soon after. During the war, he 
was a member of the National Defense Re- 
search Committee of the Office of Scientific 
Research and Development. Immediately 
after the war, he served as liaison engineer 
between General Electric, the Massachusetts 
Institute of Technology, and the Navy De- 
partment, furthering the transfer of a very 
important classified project to General 
Electric for final development and produc- 
tion. He is at present in the marine engi- 
neering division of the company’s aircraft, 
federal, and marine divisions. 


Plastics Society Elects Gooch President. 
Horace Gooch, Jr., is the new President of 
The Society of The Plastics Industry, Inc. 
He will serve for a term of one year. ‘The 
society, which has a membership of 500 
companies and 1,000 individuals in all 
branches of the plastics industry, is interested 
in the practical solution of problems con- 
cerning standardization, uniform accounting, 
traffic rates, labor surveys, informative 
labeling, trade and consumer education, 
reinforced plastics, buttons, industry con- 
ferences, the National Plastics Exposition,’ 
and the preparation of technical and con- 
sumer literature. Mr. Gooch is Treasurer 
of Worcester (Mass.) Moulded Plastics 
Company, of which he is a founder. 
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LETTERS 


INSTITUTE members and subscribers are invited 
to contribute to these columns expressions of opinion 
dealing with published articles, technical papers, 
or other subjects of general professional interest. 
While endeavoring to publish as many letters as 
possible, Electrical Engineering reserves the right 
to publish them in whole or in part or to reject them 
entirely. Statements in letters are expressly under- 


Space Charge Theory Exploded 


To the Editor: 


In the essay, “Space Charge Theory 
Exploded,” in the January issue (EE, Jan 
°49, p 29) is discussed the space charge effect 
in a vacuum tube. ... The space charge 
itself does not directly exert a force on the 
electron, but due to the electrons of the 
space charge the filament assumes a positive 
charge, and it is actually this positive charge 
which exerts a force of attraction on the 
escaping electron. But of course the positive 
charge would not exist were it not for the 
space charge... . 

While many texts and references do not 
fully describe the physics underlying the 
space charge effect, the fact remains that 
the end result of the phenomenon is that the 
space charge effectively ‘‘repels’® emitted 
electrons back to the filament. In this 
respect the texts and references give explana- 
tions which are quite tenable. 


ROBERT R. BENNETT 


(Student member AIEE, California Institute of Tech- 
nology, Pasadena, Calif.) 


To the Editor: 


. .. In Doctor Slepian’s recent essay... a 
hollow spherical shell of electric charge 
will produce zero electric field within it 
only if there is no electric charge of opposite 
polarity within the shell. ... As long as 
the voltage applied between the anode and 
filament is high enough, the rate of emission 
of electrons from the filament never will 
cause it to become positively charged... . 
If the temperature of the filament is increased 
further, the filament will become positively 
charged and those electrons emitted with 
insufficient velocity will be repelled back 
to the filament by the electric field set up 
between the transit electrons and _ the 
filament. 


SIDNEY SHAPIRO 


(Student member AIEE, Electrical Engineering Student, 
Pratt Institute, Brooklyn, N. Y.) 


To the Editor: 


Solution of the ‘‘Two Electrical Essays” 
in the January issue are simple, though 
perhaps not obvious. 

Richter’s black box contains something 
which acts as a switch, periodically short- 
circuiting the box terminals at a frequency 
too high for a meter to follow. ... 

In Slepian’s essay, ““Space Charge ‘Theory 
Exploded,”’ the paradox depends on ignor- 
ing . . . the positive charge . . . on the 
filament. This positive charge~will attract 
the electrons in the space... . Although 
each electron repels all the others, the net 
force of the repulsion is directed radially 
outward; and only because of the attractive 
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“transit electrons. and the filament.”’ 


TO THE EDITOR 


stood to be made by the writers. Publication here 
in no wise constitutes endorsement or recognition 
by the AIEE, All letters submitted for publication 
should be typewritten, double-spaced, not carbon 
copies. Any illustrations should be submitted in 
duplicate, one copy an inked drawing without 
lettering, the other lettered. Captions should be 
supplied for all illustrations, 


force exerted by the positive charge on the 
cathode are the electrons pulled inward. 


ROBERT E. McCOY (A ’39) 


(Consulting Engineer, Portland, Oreg.) 


To the Editor: 


. . - Doctor Slepian’s essay is intriguing. 
The point is that the conditions assumed in 
the first paragraphs do not obtain in the 
application; the fundamental picture in 
the case of the cylindrical diode has also a 
positive image charge on the cathode wire 
to satisfy the boundary conditions, that is, 
to maintain the given potential difference 
between cathode and anode... . 


RICHARD L. GARWIN 


(Atomic Energy Commission Fellow n Physics, The 
University of Chicago, Chicago, III.) 


To the Editor: 


It may seem unfair that I am permitted to 
reply fully to the commentators on my 
electrical essays, whereas their letters suffer 
deletion at the hands of the editor. Adding 
insult to injury, perhaps, is the fact that I, 
myself, have assisted the editor in making 
his deletions. However, the editor has his 
very difficult problem of keeping Electrical 
Engineering within practical limits of size 
and budget, so I hope the writers of letters 
to the editor will forgive him, and me for 
my connivance with him. I hope that we 
have satisfied the writers in retaining their 
important and essential points, even if very 
briefly and succinctly expressed. 

Messrs. Bennett, McCoy, Shapiro, and 
Garwin correctly bring out that in a space 
charge limited thermionic tube the charge 
on the filament must be considered as well 
as the space charge proper, if the forces 
acting on an electron in transit are to be 
calculated correctly from Coulomb repul- 
sion and attraction. With the potential 
difference between filament and cylindrical 
anode kept constant, as the filament tem- 
perature is raised, the density of space 
charge increases, it is true, but also at the 
same time, the charge on the filament 
changes from negative to positive. If we 
reckon with Coulomb forces alone, as we 
may, then it is the attraction of this charge 
on the filament which draws the electrons 
back. As stated in the essay, the total 
force on an electron leaving the filament 
due to the repulsions or attractions of 
cylindrical space charge or the charge on the 
cylindrical anode is strictly zero. 

I have to object to Mr. Shapiro’s reference 
to an electric field “‘set up between the 
If the 
charge on the filament is given, then the 
field just outside the filament is completely 
determined in sign and magnitude, and is 
independent of the magnitudes of the 
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cylindrical 
electrons. 

I would suggest to Mr. Garwin that the 
positive charge on the filament cathode be 
not called an “‘image’’ charge. As used in 
the literature, the image of a point charge, 
e at a distance r from the axis of a cylinder 
of radius a, is of magnitude —e log r/a and 
is situated at a distance a?/r from the axis. 
As Mr. Garwin himself says the charge on 
the cathode is at its surface, and is determined 
also by the potential difference between the 
anode and cathode and not only by the space 
charge. 

I must disagree also with Mr. Bennett that 
the ‘“‘texts and references” referred to in 
my essay, ‘“‘give explanations which are 
quite tenable.” How can explanations be 
said to be tenable when they attribute the 
cause of the effect they are trying to explain 
to a repulsive effect of the space charge on 
the electron which admittedly totals up to 
zero, and make no mention whatsoever of 
the attraction on the electron by the positive 
charge on the filament, which Messrs. 
Bennett, McCoy, Shapiro, and Garwin 
agree is an essential element of the phenom- 
enon under discussion. 


space charge of the transit 


J. SLEPIAN (F °27) 


Associate Director, Westinghouse Research Labora- 
tories, East Pittsburgh, Pa.) 


PAMPHLETS eccee 


The following recently issued pamphlets may be of 
interest to readers of “Electrical Engineering.” Al 
inquiries should be addressed to the issuers. 


Reports on Infrared Detector and NRCC 
Progress. One report deals with an infrared 
detector designed to locate faulty joints in 
overhead power-line conductors. The other 
describes progress in the fields of radar 
electronics, electri¢a) engineering, and radio 
physics during 1948. ‘‘An Infrared Detector 
for Faulty Joints in Power Lines,’’ PB 95410, 
can be had for $1.25 in either photostat or 
microfilm. ‘‘NRCC Progress Report, April-— 
June 1948,” is available at $6.25 in photostat 
and $2.50 in microfilm. Order from the 
Librarian of Congress, Photoduplication 
Service, Publication Board Project, Wash- 
ington 25, D. C. 


Charts of Compressibility Factors and 
Charts Showing Quantities Delivered by 
Commercial Cylinders, for Hydrogen, 
Nitrogen, and Oxygen. Miscellaneous 
Publication M191. Charts give number of 
cubic feet of gas which cylinder will deliver, 
compressibility factor, and density. Priced 
at 25 cents. Superintendent of Documents, 
United States Government Printing Office, 
Washington 25, D. C. 


Army Department Documents. Priced at 
$1.25 in photostat and in microfilm are the 
following: 


PB 95471, Improvement in Resnatron Tubes; PB 95472, 
Improved Electronic Voltage Regulator; PB 95473, 
Improved Means for Measuring Gain of Amplifiers; 
PB 95474, Improved Electronic Voltage Regulator; 
PB 95475, An Improved Wide-Band UHF Amplifier; 
PB 95444, Improvement in Resonance Characteristics 
of Power Supply Leads for UHF Vacuum Tubes; 
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PB 95446, Extension of Dry Battery Cell Life Through 
Improvement in Electrolyte-Absorbent Element; PB 
95447, Improvement in Method of Obtaining Circular 
Polarization in Wave Guides of Circular Cross Section; 
PB 95449, Improved Electrical Connectors; PB 95453, 
Moisture-proofed Compounds for Crystal Holders; 
PB 95454, Improvement in Transfer of Radio Fre- 
quency Energy Between Coaxial Lines and Wave 
Guides; PB 95459, Coaxial Transmission Line Having 
Low Attenuation and Low Standing Wave Ratio; 
PB 95461, An Improved Multivibrator; PB 95462, 
An Improved Tow-Line Coupler; PB 95463, A Shock 
and Vibration Resistant Connector; PB 95464, Im- 
provement in Low-Pass RF Filters; PB 95465, An 
Improved Stub Antenna Mounting Plate; PB 95469, 
Improved Modulation Control of Reflex Klystron 
Tubes; PB 95467, Improved Remote Controlled (Radio) 
Device. 


Selling for $2.50 in photostat and $1.75 in 
microfilm are 


PB 95466, Improved High-Speed Automatic Keyer for 
Radio Transmitters; PB 95468, Improved Shielding for 
Cathode-Ray Tubes. 


Remit orders to Librarian of Congress, 
Photoduplication Service, Washington 25, 
DG: 


Aerodynamics of the Wind Turbine. 
Giving an account of air actions in the 
operating turbine, this booklet suggests use 
of the wind as an auxiliary source of power 
for utilities. Third in a series of monographs 
on wind power, its predecessor volumes are 
“The Wind Power Aerogenerator’”? and 
“Electric Power From the Wind.’’ Copies 
of any of the three volumes may be obtained 
by writing to the Federal Power Commission, 
Washington 25, D. C. 


Determination of Factors Affecting Lamina- 
tion in Structural Clay Products. Bulletin 
164. Contains an evaluation of the plasticity 
of clay samples taken from an area bordering 
on the state of Iowa. Available from the 
Iowa Engineering Experiment Station, Iowa 
State College, Ames, Iowa. 


How to Treat a Gage. Maintenance, pro- 
tection from dirt, and storage are discussed. 
The 4-page leaflet may be obtained at ten 
cents per copy from V. W. Palen, Bureau of 
Public Information, New York University, 
Washington Square, New York 3, N. Y. 


Two Recommended-Practices Leaflets. 
“Coding of Thermocouple Wire and Ex- 
tension Wire,’’ RPi.1, gives symbols for 
standard thermocouple combinations. Priced 
at $1. ‘‘Manometer Tables,’? RP2.1, pre- 
sents abbreviations, conversion factors, and 
definitions of pressure in terms of mercury 
and water at various temperatures. Sells 
for $2. Both standards are available from 
the Instrument Society of America, 1117 
Wolfendale Street, Pittsburgh 12, Pa. 


Time and Motion Study Sound Film. 
Loaned free of charge to any employing 
group. For further information, contact 
Lyne S. Metcalf, 51 East 42d Street, New 
York 17, N. Y. 


Calculating Coupling Gears, PB 96256. 
Develops theoretical basis for calculating 
elements based on coupling gears. 183 pages. 
Available at $23.75 in photostat, $6.75 in 
microfilm. Address orders to Librarian of 
Congress, Photoduplication Service, Publi- 
cation Board Project, Washington 25, D. C. 
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NEW BOOKS eccoccee 


The following new books are among those recently 
received at the Engineering Societies Library. Un- 
less otherwise specified, books listed have been pre- 
sented by the publishers. The Institute assumes no 
responsibility for statements made in the following 
summaries, information for which is taken from the 
prefaces of the books in question. 


DESIGN OF CRYSTAL VIBRATING SYSTEMS 
FOR PROJECTORS AND OTHER APPLICA- 
TIONS. By W. J. Fry, J. M. Taylor, and B. W. Hen- 
vis. Dover Publications, New York, N. Y., 1948. 182 
pages, diagrams, charts, tables, 91/2 by 6 inches, cloth, 
$3.50. A detailed study is presented of crystal vibrating 
systems and procedures for their design involving graphs 
based on fundamental piezoelectric relations. Part 1 
contains the design curves and detailed explanations of 
their use. Part 2 deals with the mathematical analysis 
and the derivations of the expressions used in constructing 
the curves. Appendixes A and B provide units, defi- 
nitions, symbols, conventions, and tables and graphs of 
physical constants. 


ELECTRIC GENERATORS, OPERATION AND 
MAINTENANCE, By E. J. Kates and H. E. Stafford. 
American Technical Society, Chicago, Ill., 1948. 268 
pages, illustrations, diagrams, charts, tables, 81/2 by 
51/2 inches, cloth, $2.75. The purpose of this book is to 
supply the information needed to decrease breakdowns, 
save time in analyzing difficulties, and aid in making 
speedy repairs to electric generators and motors. It is 
assumed that the reader understands the basic principles 
by which an electrical generator operates. Considerable 
explanation is given to voltage regulation, and the paral- 
lel operation of generators is treated in a practical man- 
ner, 


ENGINEERING THERMODYNAMICS. By J. S. 
Doolittle and A. H. Zerban. International Textbook 
Company, Scranton, Pa., 1948. 429 pages, illustra- 
tions, diagrams, charts, tables, 9!/; by 6 inches, cloth, $5. 
Intended as a text for a year’s course in thermodynamics, 
this book stresses fundamentals of the science, with brief 
applications to the art of heat-power engineering. The 
basis of this work is to present as few equations as possible 
and then to show how problems may be analyzed and 
solved by the application of a few fundamental prin- 
ciples. 


EXPLORING ELECTRICITY, MAN’S’' UN- 
FINISHED QUEST. By H. H. Skilling. Ronald 
Press Company, New York, N. Y.,.1948. 277 pages, 
illustrations, diagrams, 81/2 by 51/2 inches, cloth, $3.50. 
Considering electricity through the years as the scientist 
knew it, this volume is devoted to stories of these scien- 
tists and their friends, including the outstanding person- 
alities from Thales to Fermi. A knowledge of electrical 
principles is developed through the historical approach. 


GEOGRAPHICAL DISTRIBUTION OF ENGI- 
NEERING RESEARCH AND RELATED INDUS- 
TRIES IN THE UNITED STATES. (Technical 
Publication 481). By H. M. Conway, Jr. South- 
eastern Research Institute, 5009 Peachtree Road, At- 
lanta, Ga., January, 1948. No pagination, diagrs., 
charts, maps, tables, 11 by 81/2 inches, paper, $2. Sur- 
veying the research establishments of the nation, this 
volume affords a basis of comparison of engineering re- 
search and development activity in various sections of the 
country. It appraises the present distribution of ac- 
tivity, analyzes the causes, and suggests means by which 
undesirable conditions can be minimized in the future. 


LITERATURE SEARCH ON DRY CELL TECH- 
NOLOGY (Special Report 27). By M. Bolen and 
B. H. Weil. Georgia Institute of Technology, State 
Engineering Experiment Station, Atlanta, Ga., 1948. 
700 pages, 83/4 by 51/2 inches, leather, $5.; foreign, 
$5.50. This compilation, placing special emphasis on 
synthetic manganese dioxide depolarizers, was prepared 
in connection with a research program at the State Engi- 
neering Experiment Station of the Georgia Institute of 
Technology. It constitutes an indexed, annotated 
bibliography of the pertinent literature dealing with dry 
cell technology, manganese ore deposits throughout the 
world, and methods of treating such ores for the prepa- 
ration of depolarizing compounds. 


MATHEMATICAL SOLUTION OF ENGINEER- 
ING PROBLEMS. By M. G. Salvadori with a collec- 
tion of problems by K. S. Miller. McGraw-Hill Book 
Company, New York, N. Y., Toronto, Ontario, Canada, 


Of Current Interest 


Library Services 


NGINEERING Societies Library 
books may be borrowed by mail 
by AIEE members for a small han- 


dling charge. The library also pre- 
pares bibliographies, maintains search 
and photostat services, and can provide 
microfilm copies of any item in its 
collection. Address inquiries to Ralph 
H. Phelps, Director, Engineering So- 
cieties Library, 29 West 39th St., 
New York 18, N. Y. 


London, England, 1948. 245 pages, diagrams, charts, 
tables, 91/4 by 6 inches, cloth, $3.50. This book aims at 
widening the mathematical background of the student 
and at filling the gap between theoretical mathematics 
and the technique ofsolving physical problems. Thesix 
chapters deal with: fundamental ideas of mathematics, 
use of plane Cartesian geometry, solution of algebraic 
and transcendental equations, solution of systems of 
simultaneous linear equations, elementary functions of a 
real and complex variable, and the Fourier series. 


QUALITY CONTROL METHODS. By C. W. 
Kennedy. Prentice-Hall, New York, N. Y., 1948. 243 
pages, illustrations, diagrams, charts, tables, 91/4 by 6 
inches, cloth, $4.75. This book supplies the necessary 
elementary information needed to understand the more 
technical and involved practices that modern quality 
control requires. A combination of the theoretical and 
practical, acceptance sampling, batch control, distribu- 
tions and the standard deviation, average and range, and 
administrative methods are considered. 


RADIO ENGINEERING, VolumelI. By E. K. Sande- 
man. John Wiley and Sons, New York, N. Y., 1948. 
775 pages, diagrams, charts, tables, 9 by 51/2 inches, 
cloth, $6.50. Originally planned as instructions for 
maintenance engineers at British Broadcasting Com- 
pany transmitting stations, this book gives to beginners 
in radio the working principles they need, and is also a 
reference volume for experienced radio engineers and de- 
signers. A working knowledge of elementary algebra 
and logarithms is needed. 


PROCESS ENGINEERING. By W. H. Schutt, 
McGraw-Hill Book Company, New York, N. Y. 
Toronto, Ontario, Canada; London, England, 1948. 
309 pages, diagrams, charts, tables, 91/4 by 6 inches, 
cloth, $4. Process engineering is considered as the phase 
of industrial engineering which determines the means, 
methods, and procedure of manufacturing an article 
eccnomically. Detailed information is given on material 
selection, speed and feed formulas, the manual processes 
for all kinds of machining operations, estimating the 
size of blanks, and other items necessary for determining 
the direct-labor cost of an article to be manufactured. 
Specific cases of power-press work, machining and 
assembling operations are carried through in detail to 
the final cost estimation. : 


PROPRIETES ELECTRIQUES DES RESINES 
SYNTHETIQUES. By J. Granier and G. Granier. 
Dunod, Paris, France, 1948. 180 pages, diagrams 
charts, tables, 81/2 by 51/4 inches, paper, 680 frs. An 
account of recent work on the properties of each type 
of synthetic resin. The first part is devoted to data of 
industrial importance: general properties of synthetic 
resins, composition and electrical properties, and 
utilization of plastics in the electrical industries. Part 2 
is devoted to theoretical aspects: dielectric polarization, 
distribution of relaxation times, influence cf viscosity, 
and electric moments of high polymers. 


SOCIETY FOR EXPERIMENTAL STRESS ANAL- 
YSIS, PROCEEDINGS, volume 5, number 2. 
Edited by C. Lipson and W. M. Murray. Published 
and distributed by Addison-Wesley Press, Inc., Kendall 
Square, Cambridge 42, Mass., 1948. 153 pages, 
illustrations, diagrams, charts, tables, 11 by 81/4 inches, 
cloth, $6. The 16 papers presented in this volume 
cover various aspects of stress and strain analysis chiefly 
by strain-gauge and photoelastic methods. Special 
topics dealt with are: a pendulum analyzer for me- 
chanical transients; photo-grid process for measuring 
strain in underwater explosions; the selection of allow- 
able stresses for steel members; investigation of buckling 
shock mount. 
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